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narcotics control 


by Dr. Willi Kiissner, 
Darmstadt, Federal Republic of Germany 


Poppy straw is derived from the plant Papaver somniferum L., 
which has been cultivated in many countries of Europe and 
Asia for centuries. The purpose of its cultivation was ori- 
ginally, and still is principally, the production of poppy 
seed. The latter is used as a foodstuff and as a raw material 
for the manufacture of poppy-seed oil. In Austria, Czecho- 
slovakia, Germany, Hungary, the Netherlands and Poland 
the poppy is cultivated only, and in Bulgaria, Romania, 
Turkey, the Soviet Union and Yugoslavia, mainly for the 
sake of seeds. 


So far as the order of magnitude of the consumption 
of poppy seed is concerned, I am able to quote only 
the following examples based on particulars supplied by the 
Federal Office of Statistics, Wiesbaden, Germany, and the 
Central Office of Statistics in The Hague, Netherlands, ac- 
cording to which imports into and exports from the Federal 
Republic of Germany in 1958 and 1959 were as follows: 


1958 1959 
EE SNE 5:3 5a oh tae gs ceie's 3,588,000 3,886,000 
>) =a ere 6,182,000 6,165,000 
SUORNE I bs sg non Sie be amsgeesisy 55,000 106,000 
UN CER cide hoatacamed aan 115,000 150,000 


The imports came mainly from the Netherlands, Poland, 
Czechoslovakia, Turkey and Austria. 


Poppy cultivation figures for the Netherlands are: 


1957 1958 1959 
Area cultivated (ha) .............0+ 4,942 6,374 5,372 
Yield of poppy seed per ha (kg) ..... 1,028 960 761 


5,080,0) 6,119,000 4,086,000 
4,480,000 5,084,000 3,996,000 
7,722,000 8,260,000 6,204,000 


Total yield of poppy seed (kg) ....... 
Poppy-seed exports (quantity) (kg) ... 
Poppy-seed exports (value) (florins) ... 


Poppy-seed production in other countries was 
mately: 


approxi- 


1956 1957 1958 

(tons) (tons) (tons) 
PEN Ut. Guacecab cotiuscteneeee 2 2 1,272 
ee ee 8,000 5,800 2 
OE ss SUVS ENNS THT is Se 168 391 861 
Federal Republic of Germany.... 1,000 1,000 1,000 
OEE | 9055 « oncuns wawnnesds 2,400 2,200 1,700 


Poppy straw: a problem of international 


According to data furnished by I. Bayer (1), poppy culti- 
vation in Hungary in recent years has been as follows: 


Area under poppy cultivation (2) 


Period Hold * 
Es liad a ake wpb onee bien kena inn ae 20,760 
PE pasncinensenscusscanwens se¥esekanss 13,815 
RON sao ine caeasae ssa sesgent e5% gaes ots 15,255 
SOUP ON eins wae wees sd acce en smeaeeen wees 13,538 
RE oii ines hii wcawhed. Adtwiligess 19,355 
I ee a ee 15,101 


* The hold is a Hungarian unit of surface measurement equivalent to 0.57 
hectare. 


Accordingly, the average area cultivated annually has been 
16,300 hold, or, at 0.57 ha per hold, about 9,300 ha. As the 
yield of poppy seed per hectare ranges from 800 to 1,000 kg, 
the resultant production of poppy seed is about 8,370,000 kg. 
I have no reliable data at my disposal on the very substantial 
production of poppy seed in Bulgaria, eastern Germany, 
Poland, Romania, the Soviet Union and the Asian coun- 
tries. The examples quoted show clearly, however, that tens 
of thousands of tons of poppy seed are produced in Europe 
alone, and that the cultivation of poppy seed, embracing 
as it does an area of tens of thousands of hectares, is of great 
importance to agriculture and for the feeding of the popu- 
lation. On the other hand, poppy is cultivated as a medici- 
nal plant for opium production. However, even where the 
poppy is cultivated for medicinal purposes, the quantity of 
poppy seed remaining after the opium harvest constitutes a 
factor that is important in the economic sense. The follow- 
ing particulars concerning opium production are to be found 
in the Permanent Central Opium Board’s report, 1959, p. IX 
(E/OB/15). 

“In 1958, India accounted for more than two-thirds 
(657 t) of the world production of opium (939 t), the 
remainder being contributed by Turkey (162 t), the Soviet 
Union (93 t) and four other countries (Yugoslavia, Pakis- 


tan, Japan and Bulgaria), with an aggregate contribution 
of 27 ¢.” 


Area under opium poppy in India (3) 


Hectares 
ED is ,ct0n an Onehads>kanGshy suet ethwens 17,578 
ED a5. s de RRS oah0%s oe secebeeWenuicksss 17,474 
EET sncccihbs kebnbasiasinnnndbaes noah 24,003 


The soporific and narcotic effect of certain substances 


contained in the poppy has long been known and utilized 
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in medicine. It is this narcotic effect that has led to their 
abuse by addicts. This abuse originally took the form of 
opium-eating and opium-smoking, practices that first arose 
in the east, where they assumed dangerous proportions for 
a time, but have now generally been successfully restricted 
by government action. With the discovery and industrial 
production of opium alkaloids the use of morphine and its 
derivatives came into being, their use now far outstripping 
that of opium itself, both as a medicament and as a drug 
used by addicts. 


Until about thirty years ago, these alkaloids were manu- 
factured from opium exlusively. All earlier attempts to use 
the poppy plant directly as a raw material for the production 
of morphine, avoiding the time-consuming process of pro- 
ducing the opium —i.e., incising the poppy-capsules and 
scraping off the congealed opium juice — failed because of 
the inadequate technical facilities then existing. Just as it was 
at one time impossible in the metallurgical industry, in the 
absence of the large-scale plants now available, to extract 
precious metals from low-grade ores, it was not possible 
successfully to process poppy straw, whose morphine con- 
tent is only about one-fiftieth of that of opium, for the pur- 
pose of morphine production. 


No change occurred until the Hungarian J. Kabay made 
his discovery. This, between 1930 and 1935, opened up pos- 
sibilities which were further developed technically in the 
following years, by J. Kabay and others in Hungary and by 
opiate manufacturers in other countries, and resulted in the 
achievement of a large production of morphine from poppy 
capsules. According to the report of the Permanent Central 
Opium Board, 1959 (E/OB/15, p. 17), 14,022,152 kg of 
poppy capsules and straw were processed into morphine in 
1958, the average yield being 0.16%. This corresponds to 
a morphine production of 22,003 kg. Some countries, such 
as Czechoslovakia, the German Democratic Republic, Hun- 
gary, Netherlands, Norway and Poland have, by the appli- 
cation of this discovery, been able to dispense with imports 
of opium. 

The use of the fresh or dried whole poppy plant, in accor- 
dance with the original Kabay process, has, however, proved 
to be impracticable. The present generally recognized practice 
calls for the use of the mature, seedless poppy capsules as a 
raw material for production purposes, these capsules having 
been hitherto thought to be a valueless by-product of poppy 
cultivation, and accordingly disregarded. It should be empha- 
sized that morphine is predominantly localized in the mature 
capsule of the poppy plant. The seeds are completely free 
from alkaloids, and the roots, leaves and stalks contain them 
in such trifling quantities that in practice they are nearly un- 
usable as a source of alkaloids (1). 


Distribution of morphine in the mature poppy plant (4) 


Percentage 

of morphine 
ESI onc wicwwweesasieeewiesewsesccciees 0.354 
Top third of the stalk, with leaves .............. 0.038 
Middle third of the stalk, with leaves ............ 0.021 
Bottom third of the stalk, with leaves’ ........... 0.018 
PE ci pecnucacekeee seuee stance cceb ture tumors 0.032 


Distribution of morphine in poppy straw (5) 


Percentage of morphine content 


Country Stalk Capsule 
AP Bae VON VO ACE 0 6 Fee ce Tek 0 0.232 
DD. cnobad bala wep ase rateenn $50 4%06.ch.0n 0.018 0.138 
De nanoehe aay ole eae eee he ew eteas 0.016 0.495 
SP Kicicunteenedere ase eee dh ler ctewele 0.015 0.378 
DD) daiud tte RCE Nae has 608 Gide ee bs 0.018 0.358 


Accordingly, all efficiently run factories processing poppy 
capsules prescribe a maximum length of 10 cm for the part 
of the stalk to be included. This requirement places culti- 
vators under an obligation to supply only the stalkless cap- 
sules, and not the entire poppy straw (6). 


The oval poppy capsule has an average height of 4 cm, 
and its average weight, after harvesting and in a seedless, 
air-dry condition, is 3 g. The stalk, at the end of which the 
poppy capsule is carried, is about 100 cm long on the average, 
and weighs about 10 g. The weights being as here described, 
and the morphine being distributed according to the pattern 
already depicted, a farmer wishing to procure a raw material 
that can be used for morphine production merely has to 
select a small proportion of the total poppy straw left over 
from the poppy-seed harvest. Experience shows that farmers 
undertake this work of selection only if collecting points and 
intermediate depots with favourable transport facilities are 
available and the remuneration for the work performed is 
adequate. If all poppy cultivators were required to surrender 
the entire harvest of poppy straw inclusive of the stalks, 
enormous quantities — something like 100,000 t — of this 
material would accrue in Europe, and the necessary storage 
and processing facilities for it would be lacking. If poppy 
straw should, however, mean only straw intended “ for the 
manufacture of alkaloids” (6), it is difficult for the farmer 
to see at what point this is so intended. Anyway, the term 
“ poppy straw” as hitherto commonly and widely used is 
not clear, with the result that there is manifestly no clear 
distinction between poppy capsules and poppy straw even 
in the statistics furnished by governments to the Permanent 
Central Opium Board. It is difficult to understand, for 
instance, why according to the Board’s report for 1959} 
some countries should have processed, in different years, 
sometimes poppy straw alone and sometimes poppy cap- 
sules alone, with nearly the same morphine yields. 

It must also be stressed that the alkaloid content of poppy 
capsules is, from a general agriculture view, unrelated to the 
purposes for which the plant is grown. In other words, there 
are no special varieties of poppy which have no alkaloid 
content, or a very low one, and are suited only to poppy- 
seed production; nor are there such which have a high alka- 
loid content and can be used for the production of opium 
but not for the production of poppy seed. Although a warm 
climate promotes the maturing of the poppy and improves 
the yields in both seeds and alkaloids, it is a proven fact that 
poppy grown in Germany or the Netherlands for the pur- 
“1 Poland, 1955: 2,239,000 kg of poppy straw, morphine 0.12%. 

Poland, 1956: 3,103,880 kg of poppy capsules, morphine 0.14%. 
Argentina, 1955: 431,000 kg of poppy capsules, morphine 0.23%. 
Argentina, 1956: 593,000 kg of poppy straw, morphine 0.19%. 


Argentina, 1957: 127,800 kg of poppy capsules, morphine 0.15%. 
Argentina, 1958: 95,000 kg of poppy straw, morphine 0.14%. 
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poses of poppy-seed production can yield capsules with an 
alkaloid content as high as that of capsules from poppy 
grown in Yugoslavia for the purposes of opium production. 
This fact is apparent from the results of thousands of analyses 
of poppy capsules of different origins. Some of these ana- 


lyses have been published (5). 


Morphine content of poppy heads, by country 
Number of 


Minimum Maximum Average for 
Country analyses morphine morphine all analyses (%) 
content (%) content (%) 

(%) (% (%) 
A 12 0.23 0.56 0.39 
B 30 0.38 0.62 0.42 
Cc 140 0.21 0.89 0.53 
D 220 0.18 0.70 0.37 
E 6 0.32 0.44 -- 
F 2 0.61 0.67 — 
G 4 0.104 0.71» — 





* Capsules from which opium had been extracted. 
» Unlanced capsules (no opium extracted). 


If, therefore, control measures relating to poppy capsules 
were to be instituted as early as at the stage of cultivation, 
it would be necessary for them to be applied, without dis- 
tinction, to all poppy cultivations in all countries. As these 
cultivations are scattered over tens of thousands, and even 
hundreds of thousands, of agricultural undertakings, such a 
control, or a regulation under which the entire yield of 
“poppy straw ” was required to be surrendered, could be 
enforced only at very great expense for supervision and 
registration and for transport and storage, or on the basis of 
complete prohibition of the poppy plant. The latter would, 
without doubt, fall very hard on the food-production and 


agricultural sectors, and would entail decisions of an extremely 
serious nature. 


To sum up, then, it can be said that poppy cultivation 
proceeds in two directions: first, for the production of poppy 
seed and poppy-seed oil, and secondly for the production of 
opium. Cultivation for opium production is controlled and 
regulated by the respective governments, often on the 
pattern of the Indian control system as incorporated in the 
United Nations Opium Protocol of 1953 and in the Third 
Draft of the Single Convention on Narcotic Drugs (E/CN.7/ 
AC.3/9). In view of the fact that the poppy capsules, being 
a by-product in the course of poppy-seed production, have 
since 1935 been capable of being used as a raw material for 
the extraction of morphine, the question has been raised 
whether poppy cultivation should be controlled in the same 
way as opium in all countries — even those which do not 
produce opium —so as to prevent abuses. The question is 
complicated by the fact that poppy cultivation in most Euro- 
pean countries is regulated exclusively by the demand for 
poppy seed for nutritional purposes and for the extraction of 


oil, and not by the opiates manufacturers’ requirements of 
capsules. 


At what point would a control of poppy capsules be most 
effective in the prevention of abuses? 


These abuses may relate (1) to the uncontrolled supplying 
of individual addicts, or (2) to the supplying of illicit drug 
factories. 


In earlier times the dried and immature poppy capsules, 
known as Fructus Papaveris immaturi, were used to some 
extent pharmaceutically as “a quieting and soporific agent, 
as a sedative, in colic pains, and externally in pain-relieving 
poultices ” (7). In this connexion it should also be noted 
that infusions of poppy capsules were used, in ancient and 
primitive medicine, to quieten infants. Nowadays, however, 
this practice, strongly opposed on medical grounds, has 
almost disappeared and the substances from which such 


infusions are made are, in most countries, obtained only on 
prescription. 


One of the questions to be considered now is whether mor- 
phine addicts can satisfy their craving by consuming poppy 
capsules or simple preparations derived from them. “ Simple 
preparations ” should be understood to mean tea-like infu- 
sions in water, or decoctions, which can be prepared in the 
home. The production of concentrated preparations of alka- 
loids for private use can be ruled out, as it calls for the equip- 
ment of a chemical laboratory and very specific expert 
knowledge. Although no case is, so far as I am aware, men- 
tioned in the literature or in United Nations documents in 
which narcotics addicts have misused poppy capsules, it is 
appropriate to discuss to what extent such misuse is theoreti- 
cally possible. 


The following possibilities, for example, are open to a 
morphine addict: The morphine content of poppy capsules 
is said to be 0.28%. I have taken this figure from documents 
of the purchasing department of E. Merck, A.G., chemical 
factory, Darmstadt. This average has been obtained from a 
total of 20,967,755 kg of poppy capsules of German, Austrian, 
Czechoslovak, Polish and Yugoslav origin in the period 
1936-1956. These are carefully chosen capsules, which were 
obtained on the orders of west German manufacturers of 
opium products. 


Poppy capsules for manufacture 


Total amount Average morphine Total morphine 





Year (kg) content according (kg) 
to analysis (%) 

1936 333 341 0.19 633 
1937 356 312 0.37 1318 
1938 14 290 0.27 385 
1939 126 034 0.29 365 
1940 1 106 272 0.15 1 659 
1941 359 290 0.15 538 
1942 1 689 827 0.26 4393 
1943 3 643 287 0.32 11 658 
1944 497 032 0.31 1540 
1945 129 850 0.32 415 
1946 702 894 0.29 2 038 
1947 1 262 492 0.39 4923 
1948 2 092 424 0.16 3 347 
1949 1 488 818 0.39 5 806 
1950 560 815 0.31 1 738 
1951 1 481 580 0.29 4296 
1952 2370 749 0.39 9 246 
1953 1 368 944 0.34 4654 
1954 930 842 0.18 1690 
1955 202 862 0.23 466 
1956 249 800 0.31 774 

20 967 755 61 882 
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This average content varies considerably —i.e., from 
0.15% to 0.39%. The extraction degree is 40-50%, and the 
capsules have a very marked swelling and absorptive capacity. 
An aqueous decoction of 50 g of poppy capsules, for example, 
corresponding to a volume of roughly 600 cc of the broken 
capsules, with 1,000 cc of acidified water, would give no 
more than about 600 cc of filtrate, which would contain 
roughly a quarter, or 0.035 g, of the morphine contained in 
the capsules used. The relative morphine content of this 
solution would thus be 0.006%. 


In order to obtain the doses of morphine required for an 
addict, this decoction would have to be consumed by the 
litre. Since, however, the morphine content of the capsules 
varies and the degree of extraction resulting from decoc- 
tion is not constant owing to various factors such as the 
degree of crushing, the pH value, etc., approximately accurate 
dosing is altogether impossible. Apart from small quantities 
of morphine, this decoction also contains other alkaloids 
and extractive by-products which have undesirable subsi- 
diary effects and a bad taste. Addicts, however, require a 
measurable and rapid effect. This, in fact, is the reason why 
so far as is known no morphine addicts — including those, 
if any, who live in the very midst of poppy-growing areas — 
have chosen to eat poppy capsules or to drink decoctions 
produced from them. For these reasons poppy capsules do 
not constitute a danger for addicts, a fact borne out by many 
years’ experience. 


The most important danger of the abuse of poppy straw 
would, however, be if it were to be used by clandestine manu- 
facturers in the extraction of morphine. Kabay’s original 
technique for the processing of poppy straw (8) has been 
the subject of the following critical analysis contained in the 
publication by H. M. Wuest & A. J. Frey (5): 


“ The process is said to yield 0.07-0.08 per cent morphine, 
related to the poppy straw used. 


“Tf, to begin with, we consider the quantity of the drug 
which would be required in a morphine factory of average 
size using Kabay’s method, we realize what enormous 
quantities of poppy straw would have to be processed. 
Let us take a morphine factory with an annual output of 
1,200 kg, ic. a monthly output of 100 kg of morphine, 
as an example. According to Kabay, the annual yield 
requires 1,200 x 1,450 kg = 1,740 t of poppy straw. The 
straw is extremely bulky, occupying a space which is at least 
ten times its own weight (17,400 cbm) even if pressed. As 
farmers do not store this worthless material in their sheds, 
the processing factory must buy the straw immediately 
after the harvest and provide storage room in which it 
can be protected against humidity. If the straw is piled 
up 6 m high, for example, a storage shed 100 x 30 m in 
area and at least 8 m in height will be required. To obtain 
the annual supply, 300 very large van loads would be needed. 
A considerable amount of costly manual labour or expen- 
sive handling equipment will be required to unload and 
stack the drug. 


“ If the factory confines itself to producing five batches 
of the drug per week, 7,250 kg of poppy straw will be 


required daily. This quantity must be crushed, pastified, 
lixiviated by an acid extracting agent, filtered and rewashed; 
moreover, arrangements must be made for the daily dis- 
posal of the drug extracted, because during the hot season 
it rapidly ferments and produces an unbearable stench. 

“ For aqueous acid extraction, 50 to 80 cbm of liquid 
are required which, if the counterflow principle is used, 
remain continuously in the machine. No more than a pass- 
ing reference may be made to the difficulties arising out of 
the use of diluted acids as extracting agents. Even if wooden 
vessels are largely used for the extraction products, the 
problem of providing acid-proof fittings and joints for 
the individual appliances remains. The daily processing of the 
above quantities of liquid, the evaporation of not less than 
30 chm a day (the minimum quantity if counterflow is 
available) and the handling of not less than 15 cbm of moist 
sediment make considerable demands on the equipment. 
Industrial chemists will have no difficulty in appraising the 
very different situation obtaining in the manufacture of 
an equivalent amount of morphine from opium, where 
40 kg of 12 per cent opium is used per day, yielding roughly 
400 litres of liquid substance. ” 


The improved Kabay technique no longer uses poppy 
straw, but poppy capsules (1); however, here too the con- 
siderably diluted extracts have to be carefully evaporated in 
large distillation installations. This concentrate must subse- 
quently be treated with solvents and be reconcentrated. 
Only then can the raw morphine be precipitated by means 
of alkalies. The yield from this process is said to be 50% of 
the amount theoretically determined by analysis. In order 
to manufacture 10 kg of morphine in the form of raw mor- 
phine, here, too, 80,000 kg of poppy capsules with a mor- 
phine content of roughly 0.25% will have to be processed. 
If the loose weight of the capsules is roughly 60-80 g per 
litre, this would correspond to a volume of not less than 
1,000 m? = ca. 16 medium-size railway wagons. For the 
first extraction of the above amount of poppy capsule approxi- 
mately 25 times its weight of water — i.e., roughly 2,000 m* 
— would be required, and most of the liquid mass would 
have to be distilled with an appropriate amount of heat 
vapour and cooling water. 

The more effective method of the firm of Hoffmann 


La Roche (9) operates similarly with an aqueous calci- | 


alkaline extraction and subsequent liquid-liquid extraction of 
the weak extracts with organic solvents that do not blend 


with water. According to the method of the firm of E. Merck, | 


the alkalized poppy capsules are extracted by a circulation 
process involving organic solvents, the extracts being there- 
after treated with acidified water. However, in the case of 


this process, too, the size of the equipment must correspond | 


to the large quantities of raw material required. This means 
that the vessels for extraction, solution and precipitation 
must hold several thousand litres, and that filtration and dis- 
tillation installations of corresponding size will be needed. 
This will necessarily include crushing equipment and enor- 
mous storage sheds, because the harvest is gathered in only 
once a year, and supplies have to be kept in dry storage for a 
whole year. 
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I have played a not unimportant part in developing and 
building up and, later, managing such a factory, and I can 
therefore give an assurance, based on a close knowledge of 
the facts, that none of the processes can be used industrially 
without an investment of the order of several million DM, if 
the factory is to have an average capacity of processing 2-3 t 
of raw materials per day (i.e., a minimal commercial produc- 
tion of 100 kg of morphine per month). 


In the abnormal circumstances of illegal manufacture, very 
different criteria will probably apply. The fact remains, 
however, that a number of complicated installations of cer- 
tain minimum sizes will be required. For the manufacture of 
one kg of morphine by the relatively simple Kabay process 
operating with aqueous extraction, an average of 700-800 kg 
of poppy capsules will have to be used, occupying a volume 
up to ca. 10,000 litres. Even if the enormous price for heroin 
on the illicit market, which lies between $1,500 and $10,000 
per kg, could be realized, the production of a few kg of 
morphine or heroin from poppy straw would be commercial 
nonsense, because it would require the procuring of bulky 
machinery costing between $100,000 and $1,000,000. In 
contrast, only about 9 kg of opium, with a volume of about 
9 litres, are required to produce 1 kg of morphine, the raw 
morphine being directly precipitated after the opium has 
been dissolved in a concentrated aqueous solution and purified. 
In built-up areas, even an extremely small factory for the 
processing of poppy capsules would therefore not remain 
unnoticed. In uninhabited areas, on the other hand, there 
would be no source of power, such as steam and electricity 
and no means of transporting the enormous quantities of 
raw and auxiliary materials. The illegal manufacture of 
opium alkaloids from poppy capsules is therefore simply not 
feasible. It should be remembered, moreover, that all these 
difficulties do not exist in the case of use of opium which 
may be obtained through illegal channels. 


The above facts and figures prove that 


(1) Poppy capsules must be regarded as a drug which, as 
far as direct consumption is concerned, cannot produce or 
promote drug ad ‘iction; 


(2) Poppy capsules are virtually useless as a raw material 
for illegal opiates manufacturers. They should therefore be 
viewed quite differently from opium for control purposes. 


Man’s drug addiction originated with the use of opium, 
and it is this concentrated juice of the poppy plant which even 
today is extremely dangerous, not only because of direct 
consumption, but also—and above all —because it is a 
convenient basic material for the illicit manufacture of mor- 
phine. Poppy capsules are very far from being as dangerous. 


All these facts and figures answer the above-mentioned 
question of the point at which a control of poppy capsules 
would be necessary to prevent abuse. After careful and con- 
cientious examination, the conclusion emerges that in those 
countries which do not produce opium there is no good 
reason why their extremely widespread cultivation of the 
poppy, which has been practised for centuries and is intended 
for the production of poppy seeds, should — merely because 


of the incidental production of poppy capsules — be subject 
to the same control measures as cultivation of poppy in opium- 
producing countries. Anyway, it can be seen from the seizure 
reports received by the Secretariat of the United Nations, 
that as far as it is known “ poppy straw ” does not appear 
in the illicit traffic and has never been used as raw material 
by clandestine manufacturers of morphine. 


A very considerable body of practical experience relating 
to the acquisition and processing of poppy straw as raw 
material seems to indicate that the existing international and 
national control provisions are sufficient to prevent abuse 
— i.e., that it is necessary only that drug manufacturers account 
for the amount of poppy straw or capsules acquired and used 
in the manufacture of morphine. If, however, more control 
is considered to be necessary, reference may be made to the 
legislation of Switzerland (10) and Austria (11), as well as 
to the provisions of the United Nations Opium Protocol 
of 23 June 1953 (12) and the First Draft of the Single Con- 
vention on Narcotic Drugs (13). 


In Switzerland, poppy is controlled only when used for 
the manufacture of alkaloids and must in this case be declared 
by the manufacturer to the competent authorities (10). 


In Austria, farmers may deliver poppy straw only to 
licensed factories (11). 


Article 4 of the United Nations Opium Protocol of 23 June 
1953 provides as follows: 


“A Party which permits the cultivation and use of the 
poppy for purposes other than the production of opium 
shall, whether or not it also permits the production of 
opium: 

(a) Enact all such laws or regulations as may be neces- 
sary to ensure: 


(i) that opium is not produced from poppies culti- 
vated for a purpose other than the production of 
opium, and 

(ii) that the manufacture of narcotic substances from 
poppy straw is adequately controlled; 


(b) Transmit to the Secretary-General copies of any laws 
or regulations so enacted; and 


(c) Transmit annually to the Board, at a date fixed by it, 
the statistics of poppy straw imported or exported during 
the previous year for any purpose whatsoever.” (12) 


Section 31 of the First Draft of the Single Convention on 
Narcotic Drugs (E/CN.7/AC.3/3) provides as follows: 


“ The Parties undertake to apply to poppy chaff the sec- 
tions of the present Convention providing for control 


of the international trade in drugs. 


“If they permit the use of poppy chaff in the manu- 
facture of opium alkaloids they shall also apply to poppy 
chaff the domestic control régime required for drugs under 
this Convention, provided that they may exempt such 
poppy chaff as is, and as long as it is in the possession of the 
original cultivators, or of owners or managers of poppy 
seed mills. They shall not permit cultivators, or owners or 
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managers of poppy seed mills to surrender poppy chaff 
except to licensed manufacturers of drugs, licensed expor- 
ters of poppy chaff or appropriate government agencies 
(state monopolies of the manufacture of and/or the trade 
in drugs). The term ‘surrender’ as used in this section 
shall not include the transfer of poppy chaff by its original 
cultivator to a near-by farmer for fodder and/or straw, to 
the owner or manager of a poppy seed mill, or to the 


return of such poppy chaff by the owner or manager of a 
mill to the original cultivator.” (13) 


Such legislation, combined with strict control of opium 
production where permitted and medical supervision which 
requires the pharmaceutical use of poppy capsules in decoc- 
tions or other galenic preparations to be subject to prescription, 
is fully sufficient, in my view, to prevent abuse of poppy 
cultivation in all countries. 
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Comparative investigations of the genesis 
of alcoholism and drug addiction 


By Dr. R. Battegay 


Basle University Psychiatrie Clinic (Director: Professor Dr. P. Kielholz) 


Alcoholism and drug addiction have certain psychological, 
sociological and pharmacological origins and phases of de- 
velopment in common. At the same time, drug addiction 
and alcoholism have their own specific characteristics. 


In what follows we shall deal both with the characteristics 


common to alcoholism and drug addiction and with their 
specific characteristics. 


According to Staehelin, the basis for all addiction is a need 
for self-transformation of varying intensity. This need, which 
finally becomes craving and insatiable, usually originates in a 
tormenting, intolerable disturbance of the psychic balance 
either permanent and rooted in the basis of the personality 
or acquired by it. This craving sometimes results from an 
aimlessness and inner emptiness based on the way in which 
a person has lost touch with reality. A further possibility is 
where the imperious craving for self-transformation arises 
from the effect of corresponding environmental customs. 
Lastly, especially so far as drug addiction is concerned, the 
origin is often uncritical therapeutic treatment which causes 
or unleashes this insatiable craving. 


DEFINITION OF DruG ADDICTION 


If the misuse of alcohol or drugs is to be properly designated 
as addiction, certain pharmacological, psychological and 
sociological conditions must be fulfilled. 


The WHO Expert Committee on Drugs liable to produce 
Addiction gave the following definition of drug addiction 
in 1950: “ Drug addiction is a state of periodic or chronic 
intoxication produced by the repeated consumption of a drug 
(natural or synthetic). Its characteristics include: 


(1) An overpowering desire or need (compulsion) to continue 
taking the drug and to obtain it by any means; , 


(2) A tendency to increase the dose; 


(3) A psychic (psychological) and sometimes physical depen- 
dence on the effects of the drug; 


(4) An effect detrimental to the individual and to society.” 


According to Isbell & White, this definition includes 
both the opiates and synthetic analgesics and the hypnotics 
and sedatives (e.g., barbiturates, hydrate of chloral, paralde- 
hyde and bromides), alcohol, cocaine, certain sympaticomimetic 
amines (e.g., amphetamine and methamphetamine), mesca- 
line and marihuana. Addiction to these drugs differs, however, 
in many respects. Alcoholism, in particular, has peculiar 
characteristics which place it in a somewhat special category. 


On the basis of our own research and observations, an 
attempt will be made to illuminate various factors which 
may play a part in the origin and development of alcoholism. 
At the same time, comparisons will be made with drug addic- 
tions, in which we shall so far as possible base ourselves on 
findings from research carried out in our clinic. As we have 
first-hand experience only with regard to alcoholics and 
anti-neuralgic! (and hypnotic), morphine and wake-amine 
addicts, we are confining our comparisons to these types. 
We will therefore attempt first to describe the personality 
of alcoholics and to compare it with that of drug addicts. 
We will then raise the questions of tolerance and of the physi- 
cal and psychological dependence on alcohol in comparison 
with the similar problems for drug addicts. Lastly, we will 
turn to the question of how far, if there were a hypothetical 
success in controlling drug addiction, recourse would be had 
to alcohol as a substitute, and, conversely, how far alcoholism 
is now being partly replaced by certain drug addictions. 


DEFINITION OF ALCOHOLISM 


Before we turn to the findings from our research and seek 
to make a judgement on them, we should explain the con- 
cept of alcoholism. By alcoholism we mean, in agreement 
with the Sub-Committee on Alcoholism of the WHO 
Expert Committee on Mental Health, “ any form of drink- 
ing which in its extent goes beyond the traditional and cus- 
tomary ‘ dietary’ use or ordinary compliance with the social 
drinking customs of the whole community concerned, irre-. 
spective of the etiological factors leading to such behaviour and 
irrespective also of the extent to which such etiological fac- 
tors are dependent upon hereditary, constitution or acquired 
physiopathological and metabolic influences ”. 


COMPARISON OF THE FINDINGS FROM INVESTIGATION 
oF ALCOHOLICS WITH THE RESULTS 
OF RESEARCH ON Druc ADDICTS 


Our general view with regard to alcoholics is based on the 
investigation and observation of 122 patients admitted to 
our clinic for alcoholism 156 times altogether in 1957/58. 
Of these alcoholics 18.1% drank both beer and spirits, 16.4% 
beer only, 13.1% beer, wine and spirits or beer, wine, spirits 
and new wine (Most), 9.0% wine or wine and spirits; 5.7% 


mixed all kinds of drinks and 4.1% drank spirits exclusively. 


In addition, we tested 29 patients in 1959/60, with 35 admis- 
sions in all, partly for earlier phases of delirium tremens, 


1 Mainly combinations of phenacetin, caffeine and small doses of a 
sedative. 
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particularly to see whether chronic excessive consumption of 
alcohol or withdrawal of it could be said to cause “ physical 
dependence” or withdrawal symptoms similar to those 
experienced in certain cases of drug addiction. 


A. Hereditary taints of the 122 alcoholic patients * 


Num ber 

Type of taint of cases Percentage 
ED csv sne.d Gas cmbebmesies anise si 60 49.2 
ND, i. ss oh ngnenisesennis sane 1 0.8 
EE adv dke% 5000-0 646 aun taeye nd ee eis 13 10.7 
EE 525 x0. vente ede dpuad Cbannes citys 5 4.1 
EE Ud Vattihe Wike gh Canam Ree cneks 48 5.8 
ES Sido 0.00% ei edt wcaewierdece’ 5 4.1 
Psychopathy (infantile, imbecile, primitive, 

aggressive, pseudological, weak-willed, 

hyperthymic, irritable, explosive, impulsive, 

IID can awercdawerseneecadiv ene 23 18.9 
COMMUNION MOUTIOE oo0's cscs ecevecccccees 1 0.8 
Arteriosclerotic — senile dementia ........... 1 0.8 
DE MUMNOEED 6 occccecscceiessccuess 1 0.8 
DE, fe Cebaktrendcsas ones ices awed 8 6.6 
SIO SOUUIONN. 60.5. cccSscccce reece 1 0.8 
Manic-depressive psychosis.............+++ 1 0.8 
Involution depression ..............2eeee0- 1 0.8 
NES. «cc Sse 9S bbhie cb nGad A twee et 1 0.8 
I. ars. cet evn 4 NE Yee ws we neG0 #95 1 0.8 
Atypical hallucinatory psychosis ........... 1 0.8 
WE Ncnnbsckmatos iadetasenanerss 4 3.3 
NS IUD hdc vewswewrerescsceyasncee 1 0.8 
TS cht a saiians Wawervece 4qsneenees 1 0.8 
Undetermined psychic disturbances ........ 3 2.5 
Rey WIR co ox 055540 86054 64 0K sisio 08 4 3.3 
Certainly no hereditary taint .............. 39 32.0 

Of the 122 patients: 

With one hereditary taint .............. 40 32.7 

With two or more hereditary taints ..... 39 32.0 

PROT WHUOUE se ccvcceceseccceeees + 3.3 

Certainly no hereditary taint ........... 39 32.0 





* Including traces of them. (A patient often suffers from several taints.) 


The heavy burden of hereditary traits in connexion with 
alcoholism and abnormalities of character of the most various 
kinds (imbecile, primitive and irritable-explosive psychopaths 
predominating), far exceeding the average for the population 
as a whole, is particularly noteworthy here. This is a situation 
which M. Bleuler has also noted in his investigation of 50 
American alcoholics. 


We found a marked proportion of suicide cases in the 
heredity of these patients. The reason is probably partly to 
be found in the tendency shown in these families to depres- 
sion and primitive and short-cut reactions, but partly, too, 
to a feeling of guilt for the effects of alcoholism or, in other 
words, social failure. In addition, a somewhat higher propor- 
tion of schizophrenics was found in these families than in 
Bleuler’s investigations. The difference may be partly explained 
by the fact that Bleuler’s observations were drawn from 
socially successful alcoholics, while our findings are based 
mainly on patients who have not achieved either material 


or any particular intellectual values in their lives. The rela- 
tively high hereditary taint of imbecility and criminality is 
noteworthy. The large proportion of illegitimate births 
means that unknown heredity factors play an additional 
part. Only a few patients may be said definitely to have 
no hereditary taint. 


The alcoholics therefore come from families in which 
there are constitutional complaints, but also considerable 
abnormal psychological developments. 


Comparison with Drug Addicts 


Kielholz found character abnormality of the most various 
kinds in the ancestry of 74% of 50 chronic morphine addicts. 
This shows that morphine addicts are obviously drawn far 
more from constitutionally degenerate personalities.. Another 
and more important difference from the alcoholics is that 
there are more hyperaesthetic-asthenic, depressive, aggressive, 
hysterical characters in the heredity of morphine addicts, 
whereas primitive, irritable-explosive characters predomi- 
nate in the heredity of alcoholics. Imbecility and suicide 
are frequent in the heredity of morphine addicts, as in the 
heredity of alcoholics. Meggendorfer reports, for example, 
that 13 cases of suicide by relations were found among the 
36 morphine addicts investigated by him. 


Labhardt, who investigated twenty wake-amine addicts in 
our clinic, found a large amount of character abnormalities 
of the most various kinds, psychoses, alcoholism, sexual per- 
version and also suicidal traits in these patients’ heredity. 


Persons misusing the anti-neuralgic drugs, which do not 
come under the narcotics laws, are common in Switzerland 
(T. Muller & Kielholz) — misuse often rises to addiction — 
and are also burdened over the average with character abnor- 
malities in their heredity, although not so much as morphine 
addicts and wake-amine addicts. An investigation of 109 
patients addicted to anti-neuralgic drugs (Battegay) showed 
that 17.4% suffered from psychopathies of all kinds, so that 
the character degenerations on the whole corresponded to 
those in the heredity of alcoholics; there were primitivity, 
cathexis of the sensibility, tendency to depression, irritability, 
perversions and infantilism. Here too the very high propor- 
tion of alcoholics in the heredity (about 33%) was noteworthy. 
We regarded this as an indication that the alcoholism of earlier 
generations was being replaced among these patients by the 
“more modern ” addiction to analgesic drugs. As in Fahrni’s 
cases, the incidence of schizophrenia was relatively high (11%). 
As with alcoholics and morphine addicts, there was a con- 
siderable tendency to suicide (13.7%) and criminality (4.6%) 
in their families. Of these patients 28.5% had no hereditary 
taint — 1.e., about the same proportion as among the 
alcoholics. 


The father of 4 out of 6 addicts to the non-barbituric hyp- 
notic drug doriden (glutethimide) investigated by us (Batte- 
gay) was a drinker or gambler. 


Thus there are certain similar taints in the heredity of all 
these adcicts, which, in addition to others, give the impression 
that these aldictions, too, may have common roots. 


gre 
mu 
an | 
me 
fail 
the 


exp 


ing 


wh 
nor 
hel 
turt 
out 


> 
= 


all 


ion 


BULLETIN ON NARCOTICS @ APRIL-JUNE 1961 9 





B. Early Childhood Environment of 122 Alcoholics 


Number Percentage 


Grew up motherless, mother’s early death, 


negligent or unaffectionate mother ...... 8 6.6 
Grew up fatherless, father’s early death, 

negligent or unaffectionate father ....... 25 20.5 
Grew up parentless (in hostel, with foster 

parents); unaffectionate parents, divorced 

EIUR, ort nines Gi \etenren np iunee nse -aeae 29 23.7 
Outwardly untainted childhood environment 56 45.9 
SEE can was vs snaeon sans .6-33/e0s ceannee 4 3.3 


As Zuber has shown, a large proportion of alcoholics 
grew up in incomplete families or outside the family com- 
munity. Many of these patients were then brought up in 
an environment likely to inflict traumas on them or environ- 
ments where they received insufficient affection. The father 
failed with many of these patients, and alcoholism was mostly 
the cause of this failure. The father’s inadequacy may be 
expressed in different ways: either he does not care in the 
slightest about the family or he treats it without understand- 
ing, irritably and roughly. The mother too, however, fails 
in more than an average number of cases in these circles. 
This makes it obvious that alcoholics often lack a mother’s 
protective care and close affection in their earliest childhood. 


Thus, those who later became drinkers had no opportunity 
in youth to identify themselves with a protective, conscien- 
tious father who fulfilled his social duties. There might at 
best be an identification with the father’s wrong attitude 
to the family, society, work and the higher values with a 
negative effect on the young man’s development, or else a 
negative identification with the father. Boys and young men 
who lack the support and example that young people should 
normally obtain from their father will, therefore, in their 
helplessness and unprotected state, develop wrongly and 
turn to drink, either out of insufficient fixity of purpose and 
out of inner emptiness or because of spite and rejection of 


their father. 


Lack of affection or inadequate affection in early youth 
by the mother means that these persons seek a “ nursing ” 
mother all their lives and therefore remain with an oral 
fixation. The unsatisfied oral need of early childhood, which 
strives insatiably for fulfilment, has to be stilled by means 
of the chronic consumption of alcohol. 


The probable result of the craving for a “ nursing ” mother 
is the marked longing of alcoholics for security in a “ mater- 
nal ” environment and in the company of people with similar 
feelings who provide it. The reason why alcoholics are glad 
to spend their time in the society of similar drinkers is thus 
intelligible. 


Comparison with Drug Addicts 


We (Labhardt, Battegay) examined the early childhood 
environment only of wake-amine and analgesic drug addicts. 
Among the former in 8 out of 10 cases the early childhood 
environment was disturbed to a greater or lesser extent by 
neglect by parents. Of the patients addicted to the less power- 
ful pain-killers 5.5% grew up motherless or with a negligent 





or unaffectionate mother, 10.1% fatherless or with a negli- 
gent or unaffectionate father, 16.5% lived in their early 
childhood with unaffectionate parents or without parents 
(in hostels or with foster families). 67.5% of these patients 
had an outwardly untainted early childhood environment. 


C. Body Type ® 


Number % 
EE. Gn. onus an eneconenpeh pak 43 (4) 35.2 
SR tata awtesact re rvaacoahaeens 21 (©) 17.2 
PRS I BE OOS. IRR 32 (1) 26.2 
Dysplastic and mixed type ......... 26 (5) 21.4 


* The figure for women with corresponding body type is given in parentheses, 


The body type found among male drinkers is most com- 
monly the asthenic, followed by the athletic. The pyknic 
type is rarely found among male alcoholics, as Zuber has also 
noted, whereas it is predominant among female drinkers. 
As few female patients were investigated, no conclusions 


can be drawn about the distribution of body type among 
them. 


The relatively low proportion of pyknics among male 
drinkers may seem surprising; it is often supposed that alco- 
holics are mainly affectionate, warm-hearted and good- 
humoured characters. This assumption is not borne out, 
however, in the distribution of body types among the drink- 
ers investigated by us. Alcoholics are often not a priori 
such good-humoured drinkers as they are often supposed to 
be; on the contrary, they are frequently unbalanced, uninte- 
grated personalities who are trying to achieve psychic balance 
or carefree good humour by means of alcohol. 


Comparison with Drug Addicts 


Kielholz found 58% asthenics among morphine addicts 
and there were a great many asthenic types (11 out of 20 
patients) among the wake-amine addicts; only 3 out of 20 of 
these patients was of the pyknic type. 


49.5% of the analgesic drug addicts investigated by us were 
asthenic. 


The conclusion to be drawn is that morphine addicts are 
mostly of the asthenic type, followed by wake-amine and 
analgesic drug addicts. Among alcoholics, however, the pro- 
portion of asthenics is considerably lower, and the propor- 
tion of athletic types considerably higher. Only 4.6% of 
the antineuralgic drug addicts were of the athletic body 
type. The proportion of pyknics among them was, accord- 
ing to our investigations, somewhat higher than among 
alcoholics (23.8%). 


D. Criminality 


40.2% of the drinkers examined by us had been criminals 
in earlier life. The main offences committed by the male 
patients and, to a lesser extent, by the female patients were 
offences against property. The relatively infrequent appearance 
of the pyknic type among the male patients seems to confirm 
the fact, known from large-scale statistics (Kretschmer), that 
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the proportion of pyknic types among criminals is below 
the average for the population. The psychoanalytic theory 
that alcoholics are subject to an oral fixation also receives 
confirmation in the light of the frequent offences against 
property. The imperative demand for the “ satiation” of a 
“greed” and the “insatiable” need to “quench” the 
“thirst ” by alcohol should accordingly originate from one 
and the same source — the oral frustration of the alcoholic 
in early childhood. This, however, raises the question of how 
far the offences may not be the consequences of alcoholism; 
but, even so, the chronic misuse of alcohol probably merely 
unleashes or reveals latent pre-dispositions or disturbances 
in development. 


Comparison with Drug Addicts 


Offences against the law are not rare among morphine 
addicts, especially falsification of prescriptions. These offences 
are mostly the results of the addiction or of withdrawal 
symptoms, and so should not be regarded as an indication of 
the primary character of these addicts. However, in isolated 
cases a predisposition or the result of a defective develop- 
ment may of course be exposed through chronic morphine 
addiction. 


Only a few cases of criminality are known among wake- 
amine addicts. This is most readily to be explained by the 
fact that the interruption of misuse of wake-amines on an 
addictive scale does not entail withdrawal symptoms. 


No significant criminality is found among addicts to anti- 
neuralgic drugs, except as observed above, in their heredity. 
Withdrawal symptoms certainly occur when the use of these 
drugs is discontinued, but in Switzerland no prescription has 


to be obtained for them, so that they can be purchased legally 
without difficulty. 


E. Suicide 


Like D. Lerch, who found suicidal tendencies in 19.7% 
of 137 very heavy drinkers, we discovered from anamnesis 
and the clinical observation period that 22.1% of our alco- 
holics attempted or threatened suicide. These figures indicate 
that excessive alcohol consumption is to be regarded in some 
drinkers as, among other things, a surrogate for suicide. 


Comparison with Drug Addicts 


Indulgence in narcotic drugs sometimes also indicates an 
attempt to find a surrogate for death. The evidence for this 
is the number of suicides by morphine, anti-neuralgic and 
wake-amine addicts, already noted in the families, and the 
many attempts at suicide by the patients themselves. 


F. Occupation. Social Status 


Occupations of 16 female alcoholics 


Housewives (without additional employment) ..... 
ee ee hee eee ee eee 
Junk collector (formerly waitress) ..............+- 
a? tcl Mati adetAbhde- vs sever oes ss9.0ae 


~~ ee h 


Es Suir glhw vive ciceds be cabnege fo kaye 
eee ey 
Butcher’s assistant (formerly waitress) 
Actress 


ee 


Shopkeepers, shop assistants, commercial travellers . . 
Builders, road menders, masons 
Chemical workers 


Drivers of private cars and lorries 
Painters 


EE Ee ae 


17 
12 
11 
6 
5 
5 
4 
Technical architects, master builders .............. 3 
I EE ie yc ib ars ac ce cca eeeadyee eset 2 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Barber 
Porter 
Journalist 
Lawyer 
Artist 

Photographer 
Wine-grower 
Filling station attendant 


The largest group in the break-down by occupation is 
that of the unskilled workers. However, a comparatively 
large number of skilled workers fall victim to alcoholism. 
Builders, whether labourers or skilled workers, have been 
entered separately to give an indication of the conditions 
in this type of work which generate alcoholism. There are 
also a great many traders, especially commercial travellers. 
It is therefore especially those engaged in manual labour, 
but also persons with professions which demand a great 
deal of travelling, an irregular life and frequent contacts 
with a variety of acquaintance who are endangered by alco- 
hol more than the general average. This gives an indication 
of the real significance of actual environmental circumstances 
in the genesis of alcoholism, besides the factors determined by 
development and physical make-up. 


Women employed in the hotel and inn industry account 
for by far the greatest majority of female alcoholics. This 
circumstance too draws attention to the importance of 
exogenous influences in the origin of alcohol addiction. 


Comparison with Drug Addicts 


Since the narcotic laws are strictly enforced in most coun- 
tries, it is now mainly persons in the medical profession 
who become morphine addicts. In addition, there are per- 
sons of the most varied occupations who have once received 
treatment with morphine or some substitute drug following 
a painful illness and cannot afterwards relinquish the drug. 
A further large number is composed even today of 
inhabitants of certain areas in which the traffic in narcotic 
drugs flourishes. 
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The picture of the conditions in which morphine addic- 
tion arises is falsified by the general lack of opportunities 
in most countries to obtain morphine. It may perhaps be 
assumed that all members of the few occupations which 
handle this drug are likely to be in danger of addiction, but, 
countering this assumption, it should be recalled that in 
countries in which the narcotics laws are strictly enforced 
all doctors and all other persons connected with the medical 
profession have at all times plenty of opportunities to evade 
the narcotic drugs control, yet only isolated members of this 
profession become morphine addicts. This shows how much 
more decisive the constitutional factors are for the origin 


of morphine addiction than they are for alcoholism. 


Among the few addicts to dextromoramide (d-2, 2-diphe- 
nyl-3-methyi-4-morpholino-butyryl-pyrrolidine) (Battegay & 
Gnirss) treated in our clinic, the majority, from the point 
of view of occupation, are energetic, ambitious persons 
who have perhaps devoted more effort to responsible posi- 
tions than they were capable of. It should be noted, inciden- 
tally, that prescriptions for this drug are not required even 
yet in some countries. The fact that primary character abnor- 
malities are in the majority among addicts to dextromoramide 
is evidence of the decisive part played by predisposition in 
the genesis of this addiction too. 


Labhardt found that the overwhelming majority of wake- 
amine addicts belonged to the medical or academic profes- 
sions; these patients were mostly distinguished, conscientious 
and energetic persons. Like the morphine addicts, they often 
could not achieve their extreme ambitions in the circumstances 
of their lives; a discrepancy arose between their will and their 
capacity, between their effort and reality. Environmental 
conditions may hardly be said to be mainly responsible for 
this cleavage, but rather the primary basic characteristics of 
the persons who later became wake-amine addicts. Evidence 
for this opinion is that the majority of doctors and other 
persons connected with the medical profession and the aca- 
demic profession succeed in advancing in similar circumstances. 


The break-down by occupztion for anti-neuralgic drug 
addicts points, on the other hand, to the considerable signi- 
ficance of exogenous influences for the origin of misuse and 
addiction to the less powerful narcotic drugs. Thus, it is 
mainly women who are burdened both with occupational 
and household work who take to these analgesics. In addition, 
persons connected with the medical profession and also 
chemical workers account for a large proportion of these 
patients. Practising such dangerous professions, considerable 
responsibility in professional work, precision work, the 
practice of art or engaging in occupations on the margin of 
society seem to be reasons which promote the misuse of, 
and addiction to, the less powerful narcotic drugs. In any case, 
here too, not only the environmental influences are decisive, 
but very probably also the primary character structure, 
which, after all, conditioned the choice of occupation, are 
probably equally decisive. 


Alcoholism is found in all social strata; but persons less 
favoured socially are particularly liable to turn to alcohol, 
whereas in Switzerland morphine is the means of intoxication 


used by persons in a better social position. The persons who 
take to wake-amines are fairly similar to the morphine addicts 
in social status, whereas the addicts to anti-neuralgic and 
hypnotic drugs are in this respect about mid-way between 
morphine addicts and alcoholics. 


The question of whether an addiction is conditioned mainly 
by exogenous or endogenous factors cannot be decided on 
the basis of distribution by occupation and social position; 
there are only certain indications which make it possible 
for us to say that sometimes exogenous factors are more 
responsible for the origin of the addiction and at others 
endogenous factors have a greater influence. Lastly, it will 
always be an interrelation of both that leads to addiction, so 
that exogenous factors are more likely to generate alcoholism 
and endogenous factors predominate in generating morphine 
addiction and wake-amine addiction and in misuse of anti- 
neuralgic drugs external and structural factors give rise to 
the addiction simultaneously. 


G. Origin 


In ascertaining the origin, account was taken of the place 
at which the patients had spent most of their youth. From 
this point of view, 45.9% of the alcoholics grew up in Basle 
and its suburbs, 18.9% in towns other than Basle, and 34.4% 
in the country. The place of origin of 0.8% was not known, 
The relatively high proportion of patients brought up in 
the country is striking since our clinic is in the city. The 
number of those who came from other towns is also fairly 
large. This distribution of origins is partly to be explained 
by the fact that the former countrymen and town-dwellers 
who come from outside feel themselves homeless, lonely 
and uprooted in their new city environment and are therefore 
more susceptible to the dangers of alcohol than those who 


have always lived in the same city environment. 


Comparison with Drug Addicts 


Virtually the same distribution was found among the 
addicts to anti-neuralgic drugs whose origin was also inves- 
tigated. Some three-fifths of these patients came from towns 
and two-fifths from the country. The fact that it was par- 
ticularly the feeling of being uprooted which led these patients 
to become addicted again emerges. This factor has long 
been known, for example from the large American cities, 
where the descendants of recently immigrant negroes and 
Puerto-Ricans living in the slums easily fall victim to narcotic 
drug addiction owing to their homelessness and lack of roots. 
But the wake-amine addicts, who all come from city envi- 
ronments, show clearly that yet other factors, which have 
their roots in the person himself, have a decisive influence 
on the origin of the addiction. In any case, in judging the 
influence of origin, it is again clear that external circumstances 
play a greater part in the case of alcoholics and constitutional 
reasons exert the greater influence in the case of morphine 
addicts and those addicted to the stimulant drugs, whereas 
the misusers of anti-neuralgic and hypnotic drugs come 
midway between them in this respect too. 
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H. Marital Status 


Number Percentage 


UES ott Os eu pesibas twas tne sabamesieans 21 17.2 
PE ULE, SUSE, Jie he wwesdviens 62 50.8 
RE IN xn ciec0 4s eR BEM UGINN Ks 008% 0 4 3.3 
Once widowed and married again ......... 3 2.5 
Once legally separated .................... 5 4.1 
Ge GINGNONE Wis 5. BBS ok IWR Se an 8 5. 10 8.2 
Once divorced and legally separated ....... 1 0.8 
Once divorced and married again ......... 15 12.3 


Twice divorced and married again ........ 1 0.8 

The tendency towards debasing marriage and to breaking 
up marriage is considerably higher among drinkers than the 
average for the population. Marital difficulties are often the 
result, but also often the cause, of alcoholism. 


Comparison with Drug Addicts 


As Kielholz notes, almost all female morphine addicts are 
divorced. This is usually a result of the addiction; husbands 
very soon leave their wives who have become addicts, while 
relatively many women care for their addicted husbands 
and sacrifice themselves for them all their lives. 


Of the wake-amine addicts, 50% are still single, as would 
be expected from their youth. Marital conflicts are frequent 
among married addicts. 


Conditions with those addicted to anti-neuralgic drugs are 
similar to those of alcoholics. They have a distinct tendency 
towards marital conflicts. 


I. Age 


The alcoholics investigated by us began to drink on an 
average at the age of 27 (males) or 31 (females); they entered 
the clinic for the first time at the age of 42 (males) or 44 
(females) —i.e., 15 years (males) or 13 years (females) after 
they began drinking. Within this period these patients ob- 
viously drifted into excessive drinking which damaged them 
individually and socially. 


The reason for the shorter period between the beginning 
of chronic excessive consumption of alcohol and entry into 
the clinic among women cannot be explained definitely, since 
we investigated only a few female patients. Perhaps women 
pass more quickly from symptomatic to addictive drinking 
once they have fallen victim to alcohol. They are then par- 
ticularly psychically dependent on the effects of alcohol. 
As we shall show later, delirium is relatively rarer among 
females than among males, so that it cannot be assumed 
that women suffer a physical dependence more rapidly. 


According to Jellinek, the transition to excessive drinking 
obviously conditioned by the emergence of tolerance of the 
desired effects of alcohol occurs after 10 to 12 years. From 
then on the alcoholics lose control over themselves and over 
the amount of alcohol they consume. However, as may be seen 
from our calculations, they do not enter a psychiatric clinic 
until one to 5 years later, obviously when they themselves, 


their neighbours or the authorities have realized their illness 
as such. 


Comparison with Drug Addicts 


According to the statistics supplied by Schaumann, the 
beginning of morphine addiction is to be set at about the 
age of 30 to 40, since this age group shows the largest num- 
ber of morphine addicts. 


The majority of wake-amine addicts treated in our clinic 
began misuse at between 20 and 30 years of age. 


The misusers of anti-neuralgic drugs began to misuse 
them at the age of 30 to 34, on an average; they entered 
the psychiatric clinic for the first time 5 to 7 years later. 


Thus, wake-amine addiction began shortly after the patients 
became adult; at that time personal maturity normally reaches 
a certain stage, but the occupational development is just 
beginning. On the other hand, the beginning of drinking, 
use of morphine and misuse of anti-neuralgic drugs comes at 
an age at which people as a rule are in full occupational 
development and have already developed family ties. Thus, 
with the former it is at the beginning and with the latter 
during the fulfilment of the tasks assumed by them when 
they seek refuge in addiction. 


K. Age of Spouses 


Of the 86 males married at the time of admission to our 
clinic or earlier, 24 (27.9%) were married to women one to 
13 years older, 9 (10.7%) to wives of the same age and 39 
(45.1%) to younger women. The age of the wives of 14 men 
(16.3%) was unknown to us. Im Obersteg has already pointed 
out, on the basis of the findings of his own investigations 
into very heavy-drinking alcoholics, that drinkers often bind 
themselves to women older than them. Here again is an 
indication that drinkers are, among other things “ mater- 
nally diminished ” and therefore seek throughout their lives 
for a mother to look after them and to “ nurse ” them, and 
they often hope to find her in an older wife. The fact that, 
as a rule, they continue to devote themselves to alcohol 
after such a marriage betokens that in most cases the search 
has not succeeded. 


The relative figures for females are probably much the 
same as those for the average of the population; perhaps 
the proportion of younger husbands is somewhat too high. 
Of 15 female patients married at the time of admission to 
the clinic or earlier, 8 had older husbands, 3 husbands of the 
same age and 2 younger husbands. The age of the husbands 
of 2 women was not known to us. 


Comparison with Drug Addicts 


We could not arrive at findings for the drug addicts similar 
to those which we discovered for the alcoholics. 


L. Motivation 


It was found that several motives frequently combined in 
originating addiction, so that a patient could be classified 
under several heads. We found as motivation for misusers of 
alcohol: 56.5%, a desire for sociability; 37.7%, a desire to 
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allay mainly psychological conflicts; 28.7%, a desire for 
euphoria; and 23.7%, enjoyment. In addition, the following 
motivations, among others, came to light: tranquillity and 
relaxation, inducement to sleep, relief of withdrawal symp- 
toms in barbiturate poisoning or anti-neuralgic drug addic- 
tion, stimulation, hostility to society and self-destruction. The 
motivation changed in the course of the illness in some cases. 


The investigation brought out the motivation that drink- 
ers are obviously often driven by the need for a group to 
shelter them, for a “ maternal” environment, and so are 
driven to frequenting bars and hence into alcoholism. The 
same problem, which as we have emphasized above, often 
drives alcoholics to marry older women, but also to com- 
mitting offences against property, appears to be reflected in 
this desire to be taken up by a group. 


Comparison with Drug Addicts 


Kielholz found that only 22% of morphine addicts suffered 
continuous bodily pain when they entered the clinic and 
tried to dull it with morphine. This author emphasizes that 
a disposition to addiction frequently exists even in the 
“symptomatic morphine users”; in 45% of morphine addicts 
actually suffering physical pain he found a hereditary charac- 
teristic which clearly indicated a constitutional motivation. 


In the wake-amine addicts it was mainly an effort to increase 
their performance, and also to reduce their appetite and 
weight that led to addiction. 


The motive of the majority of patients misusing anti- 
neuralgic drugs was an attempt to dull bodily or mental 
pain and, rather less frequently, to increase capacity of per- 
formance. A few patients sought tranquillization, and only in 
very rare instances euphoria. 


It again became evident that exogenous factors were pre- 
dominant in the origin and development of alcoholism, 
whereas constitutional factors were the cause of the genesis 
of morphine and wake-amine addiction. 


M. Factors directly stimulating Addiction 


With 112 patients (91.7%) it was mainly psychological 
factors that led to the beginning of excessive alcohol con- 
sumption. Principally it was “ infection” by drinking cus- 
toms and psychologically burdensome conditions or long- 
lasting conflicts with the environment, and secondly single 
psychological traumas and states of depression. In 2 cases 
(1.7%) withdrawal symptoms of barbiturates or anti-neuralgic 
drugs were the immediate cause of exorbitant alcoholic con- 
sumption. One patient (0.8%) took to alcohol as a result of 
a psychosomatic complaint and 2 patients (1.7%) as a result 
of physical complaints. The immediate stimulus was not 
known to us in 5 cases (4.1%). 


Comparison with Drug Addicts 


With morphine addicts physical pain was the direct stimu- 
lating factor considerably more often. But it was only the 
direct impetus to beginning addiction. The motivation for the 
addiction lay deeper. As we have already suggested, only 
22% of morphine addicts in actual fact were seeking to allay 
physical complaints by the use of this drug. 


A feeling of weariness and inadequate ability to perform 
were the immediate factors in stimulating wake-amine 
addiction, and, in isolated cases, excessive weight, which 
was felt to be unaesthetic. 


Of the patients misusing the less powerful narcotic drugs, 
11.9% had taken to misuse or addiction as a result of phy- 
sical suffering; psychological and psychosomatic factors were 
the immediate cause that led the other patients to take to anti- 
neuralgic drugs. 


The stimulating factors appear to be of definitely secondary 
significance; they are merely the last push which “ sets the 
ball rolling ”’. 


N. Clinical diagnoses, personality of addicts 


Number  Per- 
Diagnosis * of patients centage 
RAGNCNE MAMUOTINUR 625 Sonincre cn sins. gonn.ct 2 1.6 
ep TR Cots o, ch ot. mentee ta ths 53 43.5 
ee ere ay re ee ee il 9.0 
Alcoholic hallucinosis (possible paranoid 
SUNN 5G oS ae oc dost baSsc 1 0.8 
Incipient alcoholic Korsakoff’s syndrome .... 2 1.7 
Pathological intoxication ................4. 1 0.8 
Drug addiction (anti-neuralgic) » ........... 3 2.5 
Drug addiction (barbiturate) .............. 1 0.8 
Drug addiction (dextromoramide) ........ 1 0.8 
RONNIE la bos 5hvb a Pagani oes ebb tu 1 0.8 
SPER trnacdek senate +nncen cnet aneeeeteeN 3 2.5 
Reactive Gentesion'® ..... 6... 5c. c snc cde 4 3.3 
PUNE CUMMING Bisic.cue tsa paw enn haenbe 1 0.8 
BN, os sans am oa0senocaeiiees tebae ee 5 4.1 
of which: 
MEE oonce Cok at eh cea kant a bmnae 1 
aS SS. icine de okichinid ahs eeu 1 
BY. o...00s ser abn s cesmerseP 1 
PINS cinrsuwnnied= nan panes bee's 2 
POI a5 on. Sn dascn a SUR Cota nanee 31 25.4 
of which: 
RID: 0's. 9 shee mene sceesieemeaaion 1 
Infantile, imbecile ................. 1 
Infantile, imbecile, morally defective.. 1 
Infantile, aggressive, homosexual ..... 1 
NN sa OSA SEES elas 1 
er ere ee ee 1 
Primitive, imbecile ................ 2 
DED ii0s eect a hb wine Cece en tins 4 
Imbecile, lack of self-assurance ...... 1 
Imbecile, homosexual .............. 2 
Imbecile, bisexual ................ Lota 
Imbecile, emotionally unstable ...... 1 
Imbecile, Gepressed .........000s500% 1 
WOE ta niie Citas kh sche es bs 3 
Disorientated, morally defective ..... 1 
Paransed, Gerke So. 5. 8s 588 wes 1 
PONG ike. oi A5 C54 0a dS 2 
Emotionally unstable .............. 1 
Emotionally unstable, explosive ..... 1 
Dysphoric, hypersensitive .......... 1 
NEE Sn St acces cece vans eeees 1 
ROD SUS TGS), . SASS HRE Ake 1 
Explosive, impulsive ............... 1 
Dementia arteriosclerotico-senilis incipiens . . . 1 0.8 
Involution depression ................00005 1 0.8 





* If the alcoholism is entered in the clinical diagnosis in combination with other 
illnesses, only the main diagnosis of them is given. 

» Drug addiction (anti-neuralgic) in 3 other patients as a secondary diagnosis. 

© Reactive depression in 3 other patients as a secondary diagnosis. 
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A significantly higher proportion of abnormalities of cha- 
racter than the average for the population is to be found 
among alcoholics. According to Lange’s data, 6% to 10% 
may be regarded as psychopathic. Psychopathic alcoholics 
show a predominance of imbecility, infantility and schizoid 
characteristics, followed by irritability, depression and sexual 
perversions. The alcohol presumably allows these people 
to participate in life despite their innate weaknesses and to 
live with their inadequate capacity for success in life, their 
depressions, their aggressiveness against the world around 
them and against themselves, and their perverse instinctive 
needs in an apparently harmless form. 


Only 4.1% suffered from manifest neurosis. Another 4.1% 
combined misuse of alcohol with drug addiction. 

As Dukor and other authors report, and as may be seen in 
our tables, most alcoholics are not, however, abnormal charac- 
ters. They are, it is true, “ singled out by a determined cha- 
racteristic individually ... but cannot possibly be described 
as psychopaths” (Dukor). They have been described by 
Staehelin as “ simple, fairly primitive people ... without any 
higher aims in life whatever ... who show a marked herd 
instinct, gladly gather together, are active in all sorts of 
associations and thus gradually drift into tippling and drink- 
ing”. These, therefore, are the alcoholics who are mainly 
to be found as regulars in the bars and who pass the time 
playing cards and drinking because they have no notion of 
what else to do. The question arises, however, whether a 
deep need for protection, for a “ nurturing soil”, for a 
“ maternal ” environment, but also the desire for the possi- 
bility of identification with a father, or especially a search 
for a harmonious family and for a group existence may not 
cause such drinkers to frequent the bars. 


Comparison with Drug Addicts 


With morphine addicts, on the other hand, basic character 
abnormalities are far more predominant; testimony to this 
are the psychopathies found by Kielholz in the ancestry of 
74% of 50 morphine addicts. Morphine addicts include 
especially asexual, unstable, hypersensitive, aggressive, emo- 
tional, uncodrdinated, passive asthenics. These characteristics 
explain why it is precisely with these patients that a cleavage 
often occurs between their on the whole high expectations 
and their performance or capacity for success, which they 
subjectively find inadequate, and which often leads in such 
people to neurosis, hysterical reactions and states of depres- 
sion. As among alcoholics, homosexuals are not infrequently 
found among morphine addicts, according to Meggendorfer. 
Kielholz found in 60% of our morphine addicts a combi- 
nation of morphine addiction with misuse of anti-neuralgic 
or barbiturate drugs. Occasional heavy alcoholic excesses 
were known to have been indulged in by several patients. 
This shows that anti-neuralgic drugs, barbiturate drugs and 
alcohol are as a rule taken only if patients cannot obtain a 
sufficient quantity of morphine. They were seeking to pre- 
vent or bridge over the insomnia and withdrawal symptoms 
in this way. 

Labhardt found 70% of psychopaths among wake-amine 
addicts. There was a clear predominance of asthenic, sensitive, 


hysterical and imbecile personalities, followed by sexually 
abnormal personalities. In 65% of the cases wake-amine 
addiction was combined with morphine addiction, barbiturate 
addiction and alcoholism or other addictions. 


Among the users of and addicts to anti-neuralgic drugs 
there were 44% psychopaths, mainly hysterical, sensitive 
and schizoid; less frequent, but still above the average, were 
emotionally unstable and imbecilic personalities. There were 
also abnormally impelled characters. In 11.9% of cases there 
were neuroses. 7.4% suffered from schizophrenia. In 22.9% 
addiction to anti-neuralgic drugs was combined with alco- 
holism. In any comparison of alcoholics with the different 
types of drug addict, the kernel of alcoholic patients appears 
very different from the kernel of morphine addicts. The proto- 
type of the drinker is, in Switzerland at least, the integrated 
socially minded, primitive person without lofty aims, who 
lives from day to day, taking things as they come and for 
whom drinking alcohol or sitting together with alcoholics 
makes up almost the whole content of his life. The typical 
morphine addict, on the other hand, is usually unintegrated, 
hard to penetrate, and sensitive, and finds it hard to’ express 
himself, as he has difficulty in adjusting himself. An alcoholic 
will therefore drink mainly out of a need for company, 
whereas a morphine addict basically probably takes to the 
drug in order to bridge over his (subjectively experienced) 
inadequacy. 

Alcoholics and morphine addicts are the final links in a 
chain, but there are isolated alcoholics who embody the 
morphine addict’s type and a few morphine addicts who 
correspond more to the alcoholic’s type. On this chain 
misusers of anti-neuralgic drugs come somewhere midway 
between alcoholics and morphine addicts and wake-amine 
addicts close to morphine addicts. Other drug addicts could 
probably be appropriately placed somewhere on such a chain. 


| | Racal 


Anti-neuralgic Wake- Morphi 
Alcoholics (and hypnotic) amine aie - 
addicts addicts — *7“ucts 


O. Tolerance — Physical and Psychological Dependence 


We investigated especially with regard to the question of 
tolerance and physical dependence the case histories of 29 
patients (27 men and 2 women) who were treated in our 
clinic in recent years for delirium tremens, and the total of 
36 (34 men and 2 women) who went through phases of deli- 
rium tremens in part in the past. 


We noted that, in the majority of cases, the delirium is 
not directly connected with chronic alcoholic consumption. 
In 33 cases of delirium there was rather an interval on an 
average of 2 to 3 days—in exceptional cases it lasted 24 
hours or 5 days — between the interruption of drinking 
and the beginning of delirium. The withdrawal period was 
usually conditioned by a feverish condition or a trauma, 
especially of the skull, which required rest in bed or hospi- 
talization. In the case of one patient there was an alcohol 
withdrawal phase three times in connexion with three com- 
mittals to gaol, where he always fell prey to delirium after 
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an interval of 2 to 4 days. A delirium tremens developed in 
another patient too after incarceration (withdrawal phase 
2 days). In 2 cases of psychosis it could not be ascertained 
whether there had been an interval between the interruption 
of drinking and the beginning of the psychosis. Delirium 
immediately followed a very heavy intake of schnapps only 
in the case of one excessive schnapps drinker. 


The interval occurring in most cases of delirium is, in our 
opinion, definite evidence that the overwhelming majority 
of cases of alcohol delirium are to be regarded as withdrawal 
manifestations. It may only be asked whether these intervals 
do not give a false impression, because the patients concerned 
were in a pre-delirious condition quite possibly even before 
the feverish symptoms and fits referred to above. We believe, 
however, that this latter possibility must be exluded. Patients 
give no sign immediately before the onset of the feverish 
conditions or the fits from which any conclusion can be 
drawn about the probable outbreak of delirium. With 
2 patients who, as has been said, suffered a typical delirium 
tremens after committal to gaol, the time of committal and 
of the beginning of the withdrawal period could certainly not 
be attributed to a pre-delirious phase beginning at that time. 
On the other hand, it is more probable that the feverish state 
or the physical trauma, in addition to imprisonment and the 
withdrawal from alcohol, promoted the onset of delirium. 


Although we speak of the pre-delirious phase, we mean, 
however, the interval that usually occurs between the inter- 
ruption of drinking and the onset of delirium — ice., the 
withdrawal phase. During this period we can recognize pro- 
gressive prodromal manifestations. They consist of anxiety 
and depression, which grow more and more obvious, irri- 
tability, motor disturbances, apathy, sweating and a tremor 
that becomes increasingly severe; in addition, the illusionary 
failure to recognize environment, and isolated hallucinations. 


In 3 cases, a phase of delirium tremens began with an epi- 
leptic fit. In other cases, the epileptic fit immediately followed 
a contusio cerebri, whereas the delirium appeared only after 
an interval of 4 days. This attack is, however, rather the 
result of the contusio cerebri than of chronic misuse of alcohol. 
The 3 epileptic fits mentioned which were followed by 
delirium are, on the other hand, further indications that the 
assumption is correct that this psychosis — at least in these 
three cases — was a withdrawal manifestation. 


Investigations of alcoholics in the Addiction Research 
Center in Lexington, Kentucky, by Isbell, Isbell and collabora- 
tors confirm this view. 400 ml or more of 95% ethyl-alcohol 
was administered to alcoholics daily for 45 days. As the patients 
were withdrawn from alcohol, typical withdrawal symptoms 
appeared, such as severe tremor, pronounced hyperreflex 
action (or even ankle clonus), convulsions of the grand mal 
type and corresponding findings in the electro-encephalo- 
grams. The appearance of these phenomena was correlated 
in due course with the reduction in the alcohol concentra- 


tion in the blood after the interruption of the drinking. 


The single case of delirium which occurred directly follow- 
ing very heavy intake of schnapps in a case of chronic alco- 
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holism testifies that very heavy prolonged misuse, and in 
some cases an abrupt massive intake, of alcohol, especially 


schnapps, can also lead directly through intoxication to 
delirium. 


Cases of alcohol delirium are, however, to be regarded 
in the great majority of cases as withdrawal sy_npto-ms; in 
isolated cases as intoxication psychosis. 


According to our investigations, the first attack of delirium 
tremens occurs on an average between the ages of 48 and 50, 
after 17 to 18 years of continuous very heavy misuse of 
alcohol. The development of alcoholism towards delirium 
tremens occurs as follows with these patients: after 10 to 
12 years of drinking which is still to a certain extent under 
control, as we assumed above, in conformity with Jellinek, 
comes the transition to excessive and uncontrolled drinking. 
During this period a tolerance of the desired effect of the 
alcohol has obviously been reached, as we know it does 
in the case of drug addicts. This requires an increase in the 
dose and a more intensive sequence of drinking excesses. A 
physical dependence on alcohol arises as the result of the 
now almost permanent intoxication, such as we know in 
the case of addicts to morphine and synthetic substances with 
morphine-like effects (Eddy and collaborators, Isbell and 
White, among others), barbiturates (Isbell & White, Kielholz), 
hypnotics containing no barbituric acid (Battegay) and anti- 
neuralgic drugs (Kielholz), but not in wake-amine addicts 
(Labhardt), where the withdrawal symptoms when alcohol 
is withdrawn are much more like the symptoms of with- 
drawal from hypnotic and anti-neuralgic drugs — where 
these delirium and epileptic fits may also occur — than to 
those of morphine withdrawal. 


In the cases investigated by us, the delirium trem ens lasted 
on an average 4 to 5 days. The waning of physical depen- 
dence may be set at the end of the delirium. Yet the alco- 
holic continues to experience an irrestible desire for alcohol 
that would lead him to resume drinking immediately after 
the waning of the psychosis if he were discharged from the 
protecting environment of the psychiatric clinic without 
further therapy and without prophylactic measures. It is this 
psychological craving which led some of the persons who 
were later to become chronic drinkers to seek refuge origi- 
nally in alcohol. These are the psychopathic or, in a psycho- 
logical sense, primary addicts, who seck mainly anaesthesia 
or euphoria through alcohol. Secondary addicts — i.e., per- 
sons who originally drank alcohol for social purposes, out 
of habit or out of inner emptiness — were not, however, 
possessed by this irresistible craving at the outset. It developed 
in them as time went on. There are, however, reflected in 
the habits of drinking which are acquired by social and habi- 
tual drinkers the deepest need for self-transformation, for 
expanding in an emotionally protective environment, for 
nurture and protection by mother and father, as we have 


already observed. 
The psychological dependence on alcohol and the drinker’s 


irresistible craving for its effects are based on the need 
for self-transformation, for conquest of self, which we find 
to an even more marked extent in drug addicts, especially 
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morphine addicts. This need is the primary impulsion of 
people who somehow diverge from the norm and are thus 
excluded from the life and experience of the community. 
A large proportion of drug addicts, but also some alcoholics, 
consist of such people, as is manifest from our findings. 
People who have found alcohol or drugs indispensable for 
years are, howeer, comprised in a secondary sense. Yet 
while the addicts, whether chronic misusers of drugs or of 
alcohol, believe they are approaching the conquest and 
fulfilment of their selves, they are in peril of self-destruction. 


P. Combination of Alcoholism and Drug Addiction 
and Substitution of Drugs by Alcohol and vice versa 


Drug addicts often tend to misuse of alcohol also; heredi- 
tarily they are very heavily tainted with alcoholism. Certain 
abnormal personalities— e.g., imbeciles and infantiles — 
are found both among alcoholics and among drug addicts. 
In addition, drug addicts often try to dissipate all sorts of 
withdrawal symptoms by the use of alcohol, in which they 
are usually only partly successful (Isbell and collaborators). 
According to all views on the subject, it may be assumed 
that if a prohibition of drugs liable to cause addiction were 
theoretically 100% effective, alcoholism would become more 
widespread. It would embrace mainly those who change 
from drugs to alcohol, whose character structure corresponds 
to a type of drinker and also to a type of morphine addict. 
An increased danger of suicide would have to be assumed 
in the case of persons who have not been successful in changing 
to alcohol, owing to the high rate of suicide in the families 
of drug addicts and to the fact already observed that drug 


addiction may also be regarded as a surrogate for suicide. 


Alcoholics are frequently found in the heredity of drug 
addicts, according to our investigations, so that we must also 
consider the reverse process, the substitution of drugs for 
alcohol. Thus, it was particularly noteworthy with the 
misusers or addicts to anti-neuralgic drugs investigated by us 
that alcoholism in earlier generations has partly been replaced 
today by the “ more modern ” drug addictions. 


Alcoholism and the ever-multiplying drug addictions to- 
gether embrace more people at the present time than ever. 
Considerable efforts towards intensifying and spreading pro- 
phylatic measures, especially for the “ elimination of misuses 
involving whole nations” (Wolff) and for curbing the 
unhealthy effects of the spirit of the age are therefore as 
necessary as ever, especially today. There is even greater 
need, however, to educate people to understand the weak 
and the outsiders, in order to give them a possibility of 
an existence within human society which they too would 
subjectively find worth living. This would, in the end, be 
the best prophylaxis of all addictions. 


Summary 


We have attempted, on the basis of investigations into 122 
patients who entered our clinic during the year 1957/1958 
156 times in all for alcoholism, to ascertain various factors 
which may play a part in the origin of alcoholism. Corre- 
sponding investigations were added for comparison of mor- 


phine, wake-amine, anti-neuralgic and hypnotic drug addicts. 
In comparison with the average of the population, a stronger 
hereditary tainting is found in the alcoholics — only 32.0% 
were certainly without hereditary taints — especially alco- 
holism, psychopathics of the most various kinds and suicidal 
tendencies. A similar situation is found with regard to the 
drug addicts. However, the character abnormalities were 
markedly stronger in the heredity of morphine and wake- 
amine addicts. While 18.9% of the alcoholics showed psy- 
chopathies in their heredity, innate character deviations of 
the most various types are found in the families of 74% of 
the morphine addicts. 50.8% of the drinkers investigated 
by us grew up in incomplete families or families inadequate 
in some other way —i.e., those who later become alcoholics 
often lack the emotional warmth of a mother in their early 
youth, or the possibility of identification with a protective 
and conscientious father. A disturbed early childhood environ- 
ment may often be discovered by anamnesis; among the 
wake-amine addicts there was a disturbed childhood in 8 out 
of 10 cases investigated from this point of view and in 32.1% 
of the cases of addicts to anti-neuralgic drugs. The asthenic 
body type is predominant among morphine addicts and wake- 
amine addicts to an even more marked extent than among 
alcoholics; misusers of anti-neuralgic drugs are in a middle 
position in this respect. Frequent criminality occurs among 
alcoholics (40.2% of our patients had been criminally convicted 
one or more times, mainly for offences against property). Fal- 
sification of prescriptions is the main known offence among 
morphine addicts, whereas hardly any offences are committed 
by wake-amine and anti-neuralgic drug addicts. There must 
be some connexion with the fact that the stimulants leave 
no withdrawal symptoms and that the less powerful pain- 
killers can be obtained without prescription in Switzerland. 


A marked tendency to suicide is noteworthy both 
among alcoholics and drug addicts. 21% of our alcoholics 
attempted or threatened suicide before they entered the clinic. 
In addition, chronic alcohol or drug consumption often 
represents an equivalent for suicide. While unskilled workers 
account for the majority of the alcoholics, a large number of 
persons engaged in the medical profession are found among 
morphine and wake-amine addicts. Among the addicts to 
stimulants there are also many professional persons not be- 
longing to the medical profession. The majority of anti- 
neuralgic drug addicts are women who suffer a double 
burden — i.e., housework and an occupation. The investi- 
gation of origin shows a high proportion brought up 
in a rural environment (34.4%) and in towns other than 
Basle (18.9%). Of the anti-neuralgic drug addicts inves 
tigated in this connexion three-fifths came from towns and 
two-fifths from the country. The feeling of being 
uprooted and lonely entailed by the change of residence 
and environment promotes the genesis of addiction. The 
beginning of misuse of alcohol (27-31 years of age) is 
about the same as that of morphine and anti-neuralgic drug 
addiction. Alcoholics enter a psychiatric clinic on an average 
13 to 15 years later, while misusers of anti-neuralgic drugs 
are hospitalized only 5 to 7 years on an average after the 
beginning of misuse. The tendency towards breakup of 








marriage is above the average for the population with all 
the addicts investigated by us and is either a consequence or 
one of the causes of addiction. Alcoholics fairly frequently 
marry women older than themselves. This is one of the symp- 
toms which indicate early childhood oral frustration and a 
continuing oral fixation. Nothing corresponding about the 
age of the spouses is known to us with regard to the drug 
addicts. The motivation for addiction among the alcoholics 
is often based in environmental circumstances (in 56.5% of 
the cases it is a seeking for sociability); on the other hand, the 
motivation for addiction among morphine addicts must be 
regarded in most cases as an expression of an innate predis- 
position of character. Correspondingly, psychopathies of 
some kinds are found much more frequently in morphine 
and wake-amine addicts than among alcoholics. 43.5% of 
our alcoholics were merely “ ordinary” drinkers, who are 
certainly marked by a certain type of character — frequently 
fairly primitive people seeking sociability among “ like- 
minded persons ” and without higher aims — but cannot be 
described as psychopathics. 


Among the alcoholics it is therefore mainly exogenous 
factors and among the morphine and wake-amine addicts 
rather constitutional factors which are responsible for the 
genesis of the addiction, whereas among anti-neuralgic drug 
addicts, exogenous and basic factors are balanced. The alco- 
holics and the morphine addicts are the final links in a chain; 
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misusers of anti-neuralgic drugs come somewhere in the 
middle and wake-amine addicts close to the morphine addicts. 
Most of the other kinds of drug addict could probably be 


appropriately placed somewhere on such a chain. 


On the basis of the phases in the development of alcoholism, 
of the observed interval between the interruption of drinking 
and the beginning of delirium in 33 of the 36 alcoholic deli- 
riums investigated, the comparison with the drug addicts 
and other factors, the hypothesis of a tolerance and physical 


and psychological dependence in chronic misuse of alcohol 
is justified. 


The question to what extent resort would be had to alcohol 
in the event of a hypothetical success of the control of drugs 
liable to produce addiction and, conversely, the extent to 
which certain drug addictions can be substituted for alcohol- 
ism was raised. It was shown that especially those addicts 
whose character structure conformed to a type of drinker 
and also to a kind of morphine addict — e.g., infantile or 
imbecile personalities — would turn to alcohol. The fre- 
quent appearance of alcoholism in the heredity of persons 
addicted to anti-neuralgic drugs, on the other hand, testifies 
to the fact that alcoholism has already been partly replaced 
by the “ more modern ” drug addictions. 


The necessity is stressed for prohylactic measures, not only 
medical, but also of a general humanitarian kind. 
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Introduction 


Since the dangers of morphine addiction were observed, 
chemists have redoubled and consistently pursued their efforts 
to discover a substitute for morphine which would not pro- 
duce addiction phenomena. 


Hundreds of derivatives have been synthetized and studied 
from the pharmacological point of view. Nevertheless, none 
of those which have an analgesic effect comparable with 
that of morphine lacks addiction-producing properties. 


8-4-morpholinylethylmorphine is one of a small group of 
non-addiction-producing narcotic drugs. J. Delay in Paris and 
H. Isbell in Lexington demonstrated that this derivative pro- 
duces neither tolerance nor addiction. On the basis of these 
observations, the Expert Committee of the World Health 
Organization on Drugs liable to produce Addiction have 
classified $-4-morpholinylethylmorphine in group II of the 
1931 Convention. The international non-proprietary name 
of “ pholcodine ” was given to %-4-morpholinylethylmor- 
phine by the World Health Organization. 


The pharmacodynamic study of pholcodine has been suc- 
cinctly summarized by Eddy (21). Chabrier, Giudicelli & 
Thuillier (15) have established that pholcodine has a low toxi- 
city in mice; that it has an inhibiting effect on the respira- 
tory and pain centres in rabbits; and that it has no contrac- 
turating effect on a guinea-pig’s isolated intestine. The same 


authors have pointed out the anti-tussive effects of pholco- 
dine, which have also been observed in cats by May & Widdi- 
combe (43) and Green & Ward (31). Clinical tests have 
fully confirmed these results (Giudicelli, Chabrier & Thuillier 
(28)). The analgesic effect observed in rabbits (14) has, however, 


been described by Eddy (21) as much less than that of codeine 
in the case of mice. 


When studying the homologues of codeine in 1955 we 
observed in various laboratory animals certain pharmacolo- 
gical effects of pholcodine which had not yet been demon- 
strated. This led us to make a systematic study of pholcodine; 
it is well known that no new drugs can be accepted in 
therapy on the basis of experiments conducted on one 
animal species only and on the basis of a single test. 


This study therefore relates to the investigation of the acute 
and chronic toxicity of pholcodine, and to a comparative 
study of its effects and those of morphine and codeine on the 
cardio-vascular, respiratory and intestinal systems and on the 
central nervous system, from both the physiological and 
the psychological points of view. 


Our sincere thanks are due to our assistants, Christie Kre- 
mentz, Edouard Grosinsky and Peter Parisek at Hillside 
(USA) and Simone Aubron, Jacqueline Clavel, Jacques 
Chariot and André Pessonnier at Maisons-Alfort, whose 
technical help has made the success of our experiments possible. 
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Part one. Nomenclature 


The wide variety of names under which narcotic drugs appear in trade and technical 
literature is well known. In order to remedy this confusion, which complicates the task 
of the control authorities, a list was drawn up by the United Nations Secretariat (40). 
The common appellation of $-4-morpholinylethylmorphine is pholcodine. 

The list of the fourteen synonyms for “ pholcodine ” is as follows: 

beta-4-morpholinylethylmorphine; ethnin; ethnine; folcodina; homocodeine; 
6-hydroxy-N-methyl-3-(2-morpholinoethoxy)-4,5 epoxymorphinen-7 ; 


MEM, 


3-(2-morfolinoetossi)-4,5-epossi-6-idrossi-N-metil-7-morfinene; 


¢-morfolinoetylmorfin; 
morfolinylaetylmorfin; 
morpholinylethylmorphine; 
morpholinyl éthyl morphine (Fr.); 
pholcodin; pholcodinum. 


In addition to the alkaloid, the Multilingual List of Narcotic Drugs under Interna- 
tional Control also mentions pholcodine hydrochloride (chlorhydrate de pholcodine) and 
pholcodine phenylacetate (phénylacetate de pholcodine), the synonym for which is 


hibernyl. 


The general appellation of “ pholcodine ” has been adopted by the Committee for the 


French Pharmacopoeia. 


Part two. Physico-chemical study 


The physico-chemical data established by Chabrier and his collaborators (13)! may be briefly summarized as follows: 


Pholcodine is an amino alkyl-ether of morphine, resulting from the substitution of the radical morpholinylethyl for the 
phenol hydrogen of morphine. Its developed structure compared with that of codeine is as follows: 


O-— CH; 


HO 


Codeine 


I. PHyYsICAL PROPERTIES 


According to Chabrier (15), pholcodine appears in the 
form of colourless micro-crystals, with a melting point varying 
between +90° and 91°. It is odourless, with a slightly 
bitter taste and is soluble in 24.1 parts water (20°), 8.3 parts 
water (100°), 2.06 parts alcohol at 95° and 1.52 parts 
chloroform. 


Morpholinylethylmorphine is laevogyrate in a 2% alcohol 
solution (aD = -94.5°). 


Il. CHEMICAL PROPERTIES 


Pholcoline is a base, with an alkaline reaction, but cannot 
be accurately titrated by acidimetric means, using coloured 


} We wish to thank Mr. Charles Genot and Mr. René Giudicelli for 
kindly communicating this information to us. 


O —| CH2-CH2-N oO 


er 


Pholcodine 


indicators. With methyl iodide in an acetonic solution, 
it forms a di-iodomethylate with a melting-point of +240°; 
at 100°, it loses its water of crystallization and becomes syrupy. 
When heated to a temperature of 150° with concentrated 
hydrochloric acid, it hydrolyses less easily and forms a smaller 
quantity of apomorphine than codeine and dionine. 


Ill. ANALYTICAL PROPERTIES 


Pholcodine reacts to the usual reactors of alkaloids. Warmed 
on a water-bath with concentrated sulphuric acid, it assumes a 
brownish-purple colour. If two drops of concentrated sul- 
phuric acid and a trace of sodium selenite are added to a few 
milligrammes of pholcodine, a greenish-blue-green colour 
develops. A saturated solution of pholcodine does not turn 
amber-coloured when hydriodic acid is added, as in the case 


of morphine. 
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Part three. Acute toxicity 


Chabrier, Giudicelli & Thuillier (15) noticed that in mice 
pholcodine has a lower intravenous, intraperitoneal and sub- 
cutaneous toxicity than the most widely used cough sedatives. 

We have pursued this study on three animal species — rats, 
mice and dogs — using the intraperitoneal, gastric and sub- 
cutaneous methods of administration. 

Our tests were based on comparison with codeine phos- 
phate. 

The alkaloids were administered by different methods in 


doses increasing in logarithmic proportions. In order to 


determine the average effective dose, we used the graphic 
method of Litchfield & Wilcoxon (41), which made it pos- 
sible to determine also the standard error and confidence 
limits of 19/20 probability, the accuracy of the method by 
the X2 test and the slope of the curve. The results were 
deemed acceptable when the P probability was less than or 
equal to 0.02. These results are summarized in table I, which 
also gives the results obtained by Chabrier and his colleagues 
(15). Finally, the toxicity of pholcodine was determined in 
relation to codeine, the latter being taken as equal to 1. 


TABLE | 


Comparative acute toxicity of pholeodine and of codeine 
determined according to various methods of administration 





Pholcodine Codeine phosphate 
Method of 
Animals Number com > 19/20 19/20 
administration a Confidence LDgo Confidence 
8 limits limits 











I. Rats 


Experiments were conducted on male albino Wistar rats. 

(a) Subcutaneous method. Codeine base is 1.9 times more 
toxic than pholcodine. Pholcodine is 1.9 times less toxic 
than codeine base. 


(b) Gastric method. In this case pholcodine is more toxic 
than codeine base. 

In a first series of experiments it was found that the toxicity 
of codeine is 0.62 that of pholcodine. In a second series it was 
found that the toxicity of codeine is 0.34 that of pholcodine. 


II. Mice 


Female Webster mice were used. 

(a) Subcutaneous method. Pholcodine is 6.6 times less toxic 
than codeine. The results confirm those obtained by Cha- 
trier (15), who observed that pholcodine was 7.6 times less 
toxic than the codeine base. 

(b) Gastric method. Pholcodine is 5.65 to 5.95 times less 
toxic than codeine. Our results agree with those obtained 
ty Chabrier (15). 

(c) Intraperitoneal method. Pholcodine is six times less toxic 
tkan codeine. 

To sum up, the toxicity of pholcodine is low. It is less 
toxic than codeine, except when administered gastrically in 


rats. In that particular case pholcodine was found to be more 
toxic than codeine. Working on phenytoine with Good- 
man (29), we observed a similar inversion of toxicity in the 
same animal by the same method of administration. These 
phenomena have been explained by the limited gastro- 
intestinal absorption capacity of rats. These facts confirm the 
importance of not limiting the determination of toxicity 
to a single animal species and to a single method of admi- 
nistration. 


Ill. Docs 


Doses of pholcodine varying between 7.5 mg and 150 mg/kg 
were administered to 12 mongrel dogs of both sexes, weigh- 
ing between 6 and 12 kg. None of these doses proved lethal. 
On the other hand, a dose of 150 mg/kg of codeine phos- 
phate proved lethal. A 300 mg/kg dose of pholcodine given 
to two dogs was fatal to one of the animals and a dose of 
450 mg was toxic to both the animals treated. 


It would therefore seem that pholcodine is an alkaloid 
with low toxicity. Nevertheless, in order to determine with 
certainty its harmlessness over a long period of administra- 
tion, a systematic study had to be made to determine its 
chronic toxicity, in accordance with principles recently 
summarized (6). 
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Part four. Chronic toxicity and addiction liability 


The subacute toxicity of pholcodine has been determined 
by Chabrier, Giudicelli & Thuillier (15) in mice by intra- 
peritoneal injection for 30 consecutive days (except Sundays) 
of a single dose of 0.05 g/kg; the authors observed no abnor- 
mal symptoms. 


Our experiments in chronic toxicity were carried out on 
another animal species, young albino Wistar rats under the age 
of puberty, by daily administration for 90 days. This species, 
which has been widely studied in determining the chronic 
toxicity of various drugs, lends itself to the establishment of 
very accurate criteria of intolerance and toxicity. The gastric 
method of administration was used, as is nearly always done 
in clinical tests. 


I. Curonic Toxicity 
A. Method 


The method used has been described previously (6). Briefly, 
the three principles are as follows: (1) experimentation on 
young rats during the period of their most rapid growth 
when they are most sensitive to toxic substances; (2) use 
of animals with a constant sensitivity, preferably animals 
of the same stock from a pure-strain colony; (3) adminis- 
tration of a non-toxic dose corresponding to a therapeutic 
effect. 


B. Results 


(a) Mortality. All the animals, with the exception of a 
female rat exposed to a 0.02% concentration of pholcodine, 
survived throughout the whole experimental period. 


(b) General condition. All the animals were in excellent 
condition throughout the whole experiment. No loss of 
appetite was observed. 


(c) Growth. All the animals concerned gained weight stead- 
ily. No difference was noted between them and the control 
animals. 

(d) Haematology. The haematological study included a 
haemoglobin count, a red and white blood-corpuscle count 
and calculation of the leucocytary formula. This study was 
made after three months’ repeated administration to the 
various animals treated and was compared with control 


animals of the same sex. The blood was taken by puncturing 
the caudal vein. 


It would appear that the red and white blood-corpuscle 
count is identical with that of the control animals and that 
the extreme figures are also identical; in fact, there is no 
difference between the haemoglobin counts of the control 
animals and those treated. The leucocytary formula is not 
altered by chronic administration of pholcodine. 


(e) Histopathology. The animals were killed after three 
months’ chronic administration. Microscopic study showed 


no difference between the animals treated and the control 
animals. 


Il. AppictTion LIABILITY 


The main question on which the admission of a morphine 
derivative into therapy depends is whether or not the product 
is liable to produce addiction. 

Addiction comprises three basic phenomena (7): first, the 
tolerance gradually acquired by the organism, so that its 
reaction to therapeutic effects is reduced; secondly, habit, 
or the state of dependency on or enslavement to toxic sub- 
stances; and thirdly, abstinence symptoms on the abrupt 
withdrawal of the drug. 

Whereas the first phenomenon may be demonstrated 
easily on various laboratory animals, the second and the third 
are observed only among primates, by using complex tech- 
niques requiring special equipment, which has been evolved 
by Seevers & Deneau (51). All three phenomena have been 
studied clinically in the case of pholcodine. 


A. Tolerance 


Tolerance phenomena have been studied by Giudicelli and 
his collaborators. No decrease in anti-tussive action developed 
in the patients given pholcodine regularly for several months. 

In three cases, daily doses of pholcodine of 40, 50 and 60 mg 
produced a sedative effect on the cough. In the case of an- 
other group of ten patients, 60 mg of pholcodine a day admi- 
nistered over a period exceeding three to four months remained 


effective against cough even after eight months’ prolonged 
administration. 


B. Addiction Liability and Withdrawal Symptoms 


The absence of addiction liability and withdrawal symp- 
toms was established by Professor Delay. These results were 
confirmed at Lexington by Dr. Isbell. 


According to Delay, eight volunteer patients did not feel 
depressed or euphorized by a single subcutaneous dose of 
100 mg of pholcodine; 120 mg given to three patients caused 
headache in one case and vomiting in the others. 

The incidence of withdrawal symptoms was studied 
according to the Lexington method. Six addicts physically 
dependent on morphine were abruptly withdrawn and, in 
the acute stage of abstinence syndrome, they received, 
in two cases, 50 mg and in others 100 mg of pholcodine. 
Apart from a decrease in the respiratory rate, no changes 
in the withdrawal symptoms were noticed. This is a defi- 
nitive demonstration of negative addiction-liability. 

These results were confirmed by Dr. Isbell at the Lexington 
Addiction Research Center. In morphine addicts, pholcodine 
subcutaneously injected in doses of 50 to 100 mg failed to 
produce either euphoria, myosis, nausea or vomiting. Oral 
doses of 400 mg in two patients and subcutaneous doses of 
400 mg in two others had no effect. 

Six morphine addicts stabilized on daily doses of between 
120 and 300 mg of morphine were abruptly withdrawn and 
given pholcodine four hours after the abstinence syndrome 
appeared. They received total doses of 3,500 mg and 5,200 mg 
orally distributed over a 40-hour period. No change in the 
withdrawal symptoms was observed. 
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The methods of administration were conditioned by the 
fact that single large doses of pholcodine did not affect the 
abstinence syndrome and were irritating when administered 
subcutaneously. 

The results obtained by the two experts thus coincide. 
According to Professor Delay, pholcodine does not produce 
either physical dependence or addiction and Dr. Isbell is of 
opinion that pholcodine should be considered as having less 
addiction liability than codeine. This view has been corro- 


borated by the Expert Committee of the World Health 
Organization. The report 2 of this Committee states “ [Phol- 
codine] is not more liable than codeine to produce addiction 
and is therefore not assimilable to the drugs mentioned in 
article I, paragraph 2, sub-group (a) of group I of the 1931 
Convention ... [but is] assimilable to the drugs mentioned 
in group II of that Convention.” 


2 WHO Technical Report Series, No. 57. See Bulletin on Narcotics, 
vol. IV, No. 3. 


Part five. Pharmacodynamic effects on anaesthetized animals 


In 1950 Chabrier and his collaborators (15), using rabbits 
only, showed that pholcodine is hypotensive, inhibits the 
pain and respiratory centres and depresses the cough centres. 

Unlike morphine and codeine, pholcodine, used on a 
guinea pig’s isolated intestine, produces no increase in tonus 
and no change in rate and volume. 

In mice, pholcodine is less convulsion-producing than 
morphine and codeine and, in particular, it produces no 
catatonus of the tail, known as the Straub phenomenon. 

Subsequent pharmaco-dynamic studies on the anti--tussive 
action of pholcodine in cats were made in 1954 by May & 
Widdicombe (43) and confirmed in 1955 by Green & Ward 
(31). Recently, in 1955, Eddy (21), in a systematic study of 
morphine derivatives, demonstrated by his jumping mouse 








test that pholcodine has only a very slight analgesic effect, 
ten times less than that of codeine. 


Our experiments comprise a systematic study of the effects 
of pholcodine on different systems and organs in anaesthe- 
tized dogs, rabbits, cats and rats. We used non-toxic doses 
of pholcodine exclusively and compared them with mor- 
phine and codeine. The study will be completed by a further 
chapter (part six) on experiments on unanaesthetized animals. 


I. CARDIO-VASCULAR EFFECTS 
A. Method 
The cardio-vascular effects of pholcodine have been studied 


by the classical method, using normo-tensive dogs anaes- 
thetized with pentobarbita] and not given artificial respiration. 


- 
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Effect of pholcodine on a dog bi-vagotomized at the neck 
Graph a: Effect on carotid pressure of intravenous injection of 4 mg/kg of pholcodine (P). 


Graph b: Effect observed after ten minutes. 


Graphs ¢ and d: Comparison of cardiac pulsations registered on kymograph operating at higher speed. 


Graph c: Before pholcodine. 
Graph d: Ten minutes after pholcodine. 
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B. Results 


In all the seven dogs which were given 4 mg/kg intra- 
venously, it was found that, after a 15 to 20 minute latent 
period, there was an 85% to 91% fall in carotid or femoral 
pressure from the original level maintained for 20 to 30 
minutes. The phenomenon is subject to tachyphylaxy and is 
therefore comparable to the phenomenon noted in 1933 by 
Schmidt & Livingstone (50) in the case of morphine. 

In order to compare the effect of pholcodine quantitatively 
with that of morphine, the action of the two alkaloids was 
tried successively on the -ame animal. Owing to the appearance 
of cross tolerance in the case of morphine, it was necessary 
either to use new animals or to use the same ones again 
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after an interval of a week; this could be done in the case 
of four dogs. It was observed that the tensional action of 
pholcodine could be superposed on that of morphine. 


C. Nature of Hypotension 


Apart from the central mechanism already considered in 
connexion with morphine by Schmidt & Livingstone (50) 
and demonstrated for morphine and its derivatives by Feld- 
berg & Paton (23), Schachter (49) and Nasmyth & Stewart 
(45), the question arises whether the hypotensive effect of 
pholcodine does not originate partly from the cholinergic 


vascular periphery, or whether it is not engendered by the 
release of a histamine. 


WCU 








Figure II 


Effect of morphine on a dog bi- vagotomized at the neck 
Graph a: Effect on carotid pressure and respiration of intravenous injection of 2 mg/kg of morphine hydrochloride (M). 


Graph 6: Effect observed after eight minutes. 


Graphs c and d: Comparison of cardiac pulsations registered on a kymograph operating at higher speed. 


Graph c: Before morphine. 
Graph d: Ten minutes after morphine. 
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1. Cholinergic Effect 


The effects of vagotomy and atropinization have been studied. 


(a) Effect of vagotomy. Comparison between a normal dog 
and one which has been bi-vagotomized at the neck shows 
that the hypotensive effect of pholcodine is not appreciably 
changed by vagotomy (Fig. Il). 


It has also been confirmed that vagotomy does not change 
the hypotensive effect of morphine. 


(b) Effect of atropinization. The intravenous injection of a 
2 mg/kg dose of atropine sulphate, which completely blocks 
the hypotensive and cardiac effect of a 4 mg _ intravenous 
dose of acetylcholine, does not appreciably alter the hypo- 
tensive and cardiac effect of pholcodine. Accordingly, this 
hypotensive effect does not seem to be cholinergic in 


character. 


2. Release of Histamines 


The hypotensive effect of pholcodine might conceivably 
be explained by the release of a histamine. 


The release of histamine by morphine had already been 
presumed in 1917 by Sollmann & Pilcher (54). The fact was 
confirmed in 1950 by Nasmyth & Stewart (45), who estab- 
lished that this effect was diminished by anti-histamine 
agents. The presence of circulatory histamine was also estab- 
lished by Feldberg & Paton (24) and confirmed by Evans 
(22). We were able to prove that pholcodine releases a hista- 
mine by using three methods: (a) inhibition by anti-histamine 
agents, (b) appearance of oedemas and histamine reactions, 
and (c) determination of circulatory histamine. 


(a) Inhibition by anti-histamine agents. Hypotension pro- 
duced by the intravenous injection of 4 mg/kg of pholco- 
dine is appreciably less if an anti-histamine, such as mepy- 
ramine hydrochloride (10 mg/kg), has been previously 
administered. 


(b) Appearance of oedemas and inflammatory reactions. In dogs, 
intravenous injection of 4 mg/kg and subcutaneous injection 
of 1 to 5 mg/kg of pholcodine produce a reddish-purple 
discoloration of the skin and a visible oedema of the lips, 
muzzle, ears and pads. 


In rats, oral administration of 0.1 g to 0.4 kg and subcu- 
taneous injection of 0.5 to 2 mg/kg also produce an inflam- 
matory reaction accompanied by oedema of the snout, tongue, 
scrotum and paws. This syndrome is related to that pro- 
duced by intra-peritoneal injection of egg-white (Selye) and 
injection of substances releasing either endogenous histamine 
(Halpern) (32), or 5-hydroxytryptamine (dextrane, deriva- 
tive 48/80). 


The intensity of the reaction may be determined quanti- 
tatively by the Parratt & West (47) method, after intravenous 
injection of Evan’s blue, which accumulates in the erythe- 
matopapular area. The intensity of the blueing of the tissue 
spaces and the degree of oedema are recorded by allotting 
different marks. 
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Our experiments with rats treated with between 0.25 and 
2 mg of pholcodine and morphine yielded effects identical 
in intensity and duration. No effects were observed with 
0.6 g/kg of codeine per os. 


Differentiation between the release of histamines, the 
appearance of 5-hydroxytryptamine and capillary permea- 
bility phenomena remains to be established. 


(c) Quantitative determination of circulating histamines. The 
quantity of histamine present in the blood in the period 
following injection of pholcodine to a dog was estimated 
by determining the contracting effect of the dog’s plasma 
on a guinea-pig’s isolated ileum. 

The plasma taken from the femoral artery of a dog before 
administration of pholcodine revealed practically no hista- 
mine action. When the plasma was taken 3 minutes after 
intravenous injection of 4 mg/kg of pholcodine, a contrac- 
tion corresponding to 8 y of histamine was observed. The 
contraction still corresponded to 8 + of histamine after 6 
minutes, to 5 y of histamine after 10 and 15 minutes, and to 
only 0.5 y after 30 minutes. Practically no contraction of the 
guinea-pig’s ileum was observed when using plasma taken 
60 minutes after the pholcodine injection. These results were 
confirmed on three other dogs, which received the same 
dose of 4 mg/kg of pholcodine. A comparative experiment 
on three dogs with morphine showed that histaminemia 
stood at a level of only 3 y/cm® three minutes after injection 
of morphine. Moreover, it disappeared only 6 minutes after 
injection. 

The results differ quantitatively from those observed in 
rats. This yet further confirms the impossibility of limiting 
experimentation to a single pharmacological test and to a 
single animal species. The only problem lies in deciding on 
which animal species to base results so as to extrapolate 
them to man. 


Experiments on man have confirmed that release of his- 
tamine is much more intense after subcutaneous injection of 
pholcodine than of morphine. Pholcodine also produces an 


intense and intolerable pruritus. 


3. Peripheral Vaso-dilatory Effect 


It is known that even such potent and specific histamine 
liberators as Dews’ (19) 48/80 do not achieve their hypo- 
tensive effects solely through release of histamine. Dews has 
shown that the hypotension produced by 48/80 is inhibited 
by a sympatho-mimetic drug having no anti-histamine 
action: this is methoxamine, or (2,5-dimethoxyphenyl) - 
hydroxyisopropylamine, studied by De Beer (17). 


Possession of a sample of methoxamine® enabled us to 
study the effect of this peripheral vaso-constrictor on dogs 
subjected to the hypotensive action of 4 mg/kg of phol- 
codine. We found that the hypotensive effect of pholcodine, 
which is only slightly decreased by an injection of 10 mg/kg 
of mepyramine, is, at least temporarily, inhibited by injection 
of methoxamine. 


® We wish to thank Doctor Edwin De Beer of Tuckahoe (USA) for 
letting us have a sample of his product. 
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Ficure III 


Modifying effect of an anti-histamine and a peripheral vasoconstrictor on the hypotensive effect of pholeodine 


Graph a: Injection ot 4 mg/kg of pholcodine (P). 

Graph b: Injection of 10 mg/kg of mepyramine hydrochloride (CM). 
Graph c: Injection of 1 mg of methoxamine (MET). 

From top to bottom, carotid pressure, respiration. Time in ten seconds, 


To sum up, apart from the central hypotensive effect 
which it has in common with morphine, pholcodine exercises 
a peripheral hypotensive action which is non-cholinergic 
in character and is due partly to the release of histamine and 
partly to a peripheral vaso-dilatory action; these effects seem 
to be more intense and of longer duration in dogs treated 
with pholcodine. 


II. Resprratory ACTION 


Chabrier and his collaborators (15), operating exclusively 
on anaesthetized and non-anaesthetized rabbits, observed 
that pholcodine decreased the respiratory rate and volume 
in all cases. The eftec’ is therefore similar to that of morphine. 


Our study related to the respiratory action on an anaesthe- 
tized dog of non-lethal doses of pholcodine, as compared 
with morphine. In addition, some experiments were conducted 
on anaesthetized rabbits. 


A. Method 


Pholcodine and morphine hydrochloride were injected 
intravenously into dogs anaesthetized either with chloralose 
or with pentobarbital and into rabbits anaesthetized with 
urethane. 


Respiratory movements were registered either by means 
of a Marey capsule attached to the trachea, or by using the 
Anderson (1) apparatus, which measures the respiratory 
rate and volume and, hence, the respiratory volume per 
minute. A device allowing the air exhaled to escape through 
a valve prevents accumulation of CO,. 


B. Results 


(a) Respiratory frequency. The depressant action of mor- 
phine on respiratory frequency was confirmed. In anaesthe- 
tized dogs this action is progressive, reaching a maximum 
35 minutes after injection. The doses (1 to 3 mg/kg) injected 
intravenously produced none of the rhythmic irregularities 
which appear in the case of large doses. 


On the other hand, injection of 4 mg/kg doses of phol- 
codine produced an increase in respiratory frequency in all 
the anaesthetized dogs, after a brief period of apnoea. The 
increase reached its maximum level after 30 minutes. 


In rabbits anaesthetized with urethane, on which a decrease 
of respiratory frequency under morphine was confirmed 
(50% after injection of a 2 mg/kg dose), pholcodine in 5 mg/kg 
doses also decreased the respiratory rate by over 50%. These 
results confirm the observations of Chabrier (15). 


(b) Respiratory volume per minute. In twelve dogs anaesthe- 
tized with pentobarbital 2 mg/kg doses of morphine lowered 
the respiratory volume per minute by an average of 35%. 
The maximum effect became apparent after half an hour. 


On the contrary, doses of 4 to 10 mg/kg of pholcodine 
received by eight dogs, also anaesthetized with pentobar- 
bital, raised the respiratory volume per minute by 30 to 40%. 


In the case of four other dogs anaesthetized with chloralose 
doses of 1 to 4 mg/kg of morphine lowered the respiratory 
rate per minute by 28 to 55% (an average of 35%), whereas, 
on the contrary, the respiratory volume per minute of six 
dogs anaesthetized with chloralose and treated with 1 to 
5 mg/kg pholcodine increased by 68% or did not change.* 


The difference between the respiratory effects of phol- 
codine in rabbits and in dogs has not been explained. It con- 
firms once again the necessity of not limiting pharmacolo- 
gical experiments to a single animal species. 


III. Gastro-INTESTINAL EFFECTS 


Chabrier and his collaborators (14), in studying pholcodine 
on a guinea-pig’s isolated intestine in comparison with codeine 


and morphine, noted that, while the latter two alkaloids 


* It would have been interesting to study the respiratory effect in un- 
anaesthetized dogs. Apart from the technical difficulties, however, the 
study was rendered impossible by the fact that small and medium doses, 
whether of morphine or of pholcodine, lower neither the frequency nor 
the volume of respiration and produce a lengthy polypnea, comparable 
to that observed in dogs after a long run. 








west 


28 BULLETIN ON NARCOTICS @ APRIL-JUNE 1961 


increased the intestinal tonus, pholcodine induced no change 
in the rate and volume of the movements of the intestine 
or in its tonus. 


The importance of this observation as regards its bearing 
on the therapeutic effect of pholcodine has led us to supple- 
ment this study by a more physiological experiment than that 
on the isolated intestine — namely, on the intestine in situ 
of dogs and rats. 


A. Intestines in situ of Dogs 


It is common knowledge that morphine induces an increase 
in the tonus of the small intestine, as Krueger (38) has clearly 
shown; this effect can go as far as contracture and is accom- 
panied by an increase in the extent and frequency of peri- 
staltic movements. 


In registering peristaltism by means of a balloon and follow- 
ing the experimental methods described by Krueger (39) at 
the level of the jejunum and the duodenum, we were able 
to reproduce the phenomenon of contracture and increased 
peristaltism by injecting intravenously into chloralized dogs 
doses of 0.5 mg to 2 mg/kg of morphine hydrochloride. 
In all cases, there was a brief initial spasm, followed by tran- 
sitory relaxation and then by another increase in tonus. On 
the contrary, in the case of six dogs anaesthetized with chlo- 
ralose, doses varying between 0.5 mg and 4 mg/kg of phol- 
codine provoked no intestinal stimulation; in three cases a 
decrease of tonus was noted, and in three cases there was 
no effect. This difference of behaviour between morphine 
and pholcodine confirms Chabrier’s observations and may 
explain the presence or absence of constipating effects. 


B. Intestines in situ of Rats 


Again using an in situ method, an attempt was made to 
ascertain the gastro-intestinal effect of pholcodine by testing 
propulsive gastro-intestinal activity, which can be done in an 


Part six. Effect on the 


In the pharmacology of morphine derivatives, particularly 
pholcodine, it is important to consider separately the neuro- 
physiological aspects and the psychological aspects, which 
may be studied on unanaesthetized animals. 


The primary action of morphine is neuro-physiological. 
In man, with the exception of a direct effect on the smooth 
muscles, all the effects of therapeutic doses of morphine relate 
exclusively to the central nervous system. The same applies 
to animals. 


Although the psychological aspects are noteworthy, they 
are much more difficult to study, even in man, since only 
tests such as Rorschach’s can be used. In the case of animals, 
the approach is still more difficult, and has only recently been 
tackled by psychologists such as Brady (5) and Hunt (36), 
and by neuro-pharmacologists such as Wikler (58). These 
methods are essentially based on the abolition or reduction of 
conditioned reflexes; they have enabled us to compare the 
action of pholcodine with that of codeine and morphine. 


unanaesthetized animal. This method, already described (8), 
consists in measuring the rate of progress of the intestinal 
chyme, which may be followed by administering a piece of 
animal charcoal in gum arabic. The animal is killed after a 
certain time; the distance separating the pyloric sphincter 
from the most advanced section reached by the coloured 
indicator is measured. The theory is that a constipating drug 
slows down the propulsive gastro-intestinal action. 


Whereas a 17 mg/kg dose of codeine decreases the intestinal 
transit by 50%, a dose of pholcodine ten times as strong (180 
mg/kg) is required to bring about the same decrease, half 
an hour after administration of the alkaloids. The same test 
conducted one hour after administration shows the same 
50% decrease of the transit, either with 19 mg/kg of codeine 
or with 100 mg/kg of pholcodine. Accordingly, codeine 
would seem to be five times more constipating than phol- 
codine. 


C. Counting the Number of Rats’ Excreta 


In a last series of experiments, an attempt was made to 
determine the effects of codeine and pholcodine with greater 
accuracy by using a modified form of the Eddy (20) technique 
for rabbits, which we adapted to rats. 


By this technique the excreta of rats treated with varying 
doses of pholcodine and codeine are counted: in relation to 
control animals, the decrease of excreta is measured 22 hours 
after gastric administration of 33 mg/kg of codeine phos- 
phate; 270 mg/kg of pholcodine, a nine times stronger dose, 
is required to obtain the same effect. 


In conclusion, if the results in rats can be extrapolated to 
man, it may be assumed that pholcodine is much less consti- 
pating than codeine. 


It is well known that the therapeutic use of codeine for 
adults and children is greatly limited by its constipating effects. 


central nervous system 


I. NEURO-PHYSIOLOGICAL STUDY 


The five effects considered were analgesic effect, anti- 
tussive effect, anti-convulsant effect, effect on general beha- 
viour and the response to tests of ataraxics. 


A. Analgesic Action 


The close structural analogy of pholcodine with morphine 
and codeine has stimulated various researchers to study its 
analgesic effect. 


Using Bovet’s (4) method on a rabbit’s ear, Chabrier (15) and 
his collaborators observed an inhibiting action on the pain 
centre. A dose of 0.5 mg/kg of pholcodine exercises an anal- 
gesic effect always at least equal and sometimes superior to 
that of codeine, but less than that of morphine. With larger 
doses the phenomena remain qualitatively the same, but the 
differences between the action of the three alkaloids become 
less and less apparent as the doses are increased. 
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On the other hand, by using the test of pain stimulation by 
heat conduction on mice, Eddy (21) observed that the anal- 
gesic action of pholcodine was much less than that of morphine 


and codeine; pholcodine proved to be one-tenth as effective 
as codeine. 


Using heat contact on a rat’s tail, according to the Wolfe 
& Macdonald (61) method, we observed no rise in the pain 
threshold, even in the case of a 450 mg/kg dose administered 
orally, which was toxic for 25% of the rats. 


A 30 mg/kg dose of codeine used as a reference standard 
protected 50% of the rats against painful radiation; however, 
codeine is not toxic in this dose. 


Using radiant heat according to the Cahen, Epstein & 
Krementz method (10), whereby a radiant heat stimulus is 
applied to a blackened area of the skin of a rat’s back we 
noted no rise in the pain threshold, even with oral and 
subcutaneous doses of 450 mg/kg. Thus, even a 
dose of pholcodine does not raise the pain threshold. 


toxic 


B. Anti-tussive Action 


The anti-tussive action of pholcodine demonstrated by 
Giudicelli, Chabrier & Thuillier (28) has been confirmed by 
pharmacological experiments and clinical study. 

The effect was produced by using the method of inhibiting 
the stimulating effect of lobeline on the cough centre in man. 


29 


After having stabilized the subjects by injecting intravenously 
the dose of lobeline required to induce a cough, the authors 
determined the dose of pholcodine which blocks the cough 
reflex when injected 30 minutes before the threshold-dose of 
lobeline. Comparable anti-tussive action may be observed 
after subcutaneous injection of 80 to 100 mg of pholcodine, 
or 100 to 150 mg of codeine. 


Another method has been used in the case of cats by May 
& Widdicome (43). The cough reflex is produced in the anaes- 
thetized animal either by mechanical irritation of the trachea 
with a polythene catheter, or by inhalation of sulphurous 
anhydride. The comparative action of pholcodine and codeine 
differs according to the kind of test used. In the first case, 
pholcodine is three times more active than codeine, and in the 
second it is, on the contrary, only half as active. 


Green & Ward (31), using the same animal and either the 
same mechanical and chemical stimulants or electrical excita- 
tion of the superior laryngeal nerve, observed that in 


all three methods pholcodine proved twice as active as 
codeine. 


In view of these somewhat conflicting results, we resumed 
efforts to determine the anti-tussive effect of pholcodine, 
using anaesthetized cats, and, in order to avoid interference 
from the anaesthetic, chronic dogs. 





Figure IV 


Technique for the determination of the antitussive effect in cats 








30 BULLETIN ON NARCOTICS e@ APRIL-JUNE 1961 


Cats. The cats, slightly anaesthetized with pentobarbital 
(30 mg/kg administered intraperitoneally), were subjected 
either to mechanical stimulation by passing a polythene 
catheter down the trachea, or to chemical stimulation. For 
this purpose, we substituted for sulphurous anhydride, which 
is difficult to handle, an inhalation of ammonia, which had 
given Héglund & Michaelsson (35) good results in man. 
The forced inhalation and exhalation resulting from the 
cough reflex were registered pneumographically. 


Each of these stimuli was applied once and repeated at 
15-minute intervals, until a constant response was obtained. 


The stimulation was repeated after intravenous administra- 
tion of codeine or pholcodine (2 to 8 mg/kg). We then 
determined the dose which appreciably decreased the response 
to induced coughing by more than 50% of the response. 


The experiment was carried out on 9 cats, and an attempt 
was made to compare the effect of the two drugs on them. 
The results varied from one cat to another, but seemed to 
remain constant for the same animal. The cats were kept 
alive after the experiment and again subjected to experiments 
ten days later. 


The average anti-tussive dose of codeine administered 
intravenously was 2.3 kg +.17 and that of pholcodine was 
3.5 + .3, in the case of mechanical stimulation; the dose was 
2.8 + .19 of codeine, and 3.43 + .24 of pholcodine in the 
case of chemical stimulation. The differences were significant 
(P <0,01) in all the tests. Thus, pholcodine is less active than 
codeine. 


Chronic dogs. We followed the Stefko & Benson (56) tech- 
nique, in which a tussigenic area of the tracheal submucosa 
of a dog is stimulated by means of embedded electrodes. 
After surgical recovery, the exteriorized leads are connected 
to an electrical stimulating device. The threshold of tussive 
excitability, characterized by a distinct cough of moderate 
intensity, was thus determined. 


The constancy of the threshold once established, the drug 
was administered and the percentage of inhibition determined 
at intervals of 15 to 20 minutes. The animals could be used 
again, but not more than once a week. On the other hand, 
sclerification phenomena sometimes prevented an animal 
from being used for over 3 or 4 weeks. 


From tests carried out on 7 dogs, it may be concluded that 
codeine phosphate, which is inactive in subcutaneous doses 
of 0.5 g/kg, produces a 40% inhibition in doses of 1 mg/kg. 
The inhibition reaches 70% at 2 mg and 90% at 4 mg/kg. 
In the same dogs a dose of 1 mg of pholcodine produced 
an inhibition of 40%, a dose of 2 mg, 80%, and a dose of 
4 mg, an average of 100%. Thus, by this method there seems 
to be no significant difference between the anti-tussive effect 
of pholcodine and of codeine administered subcutaneously. 

To sum up, the anti-tussive activity of pholcodine in com- 
parison with that of codeine seems to differ according to the 
authors and the technique used. The action is probably partly 
central in origin. Since pholcodine exercises a moderately 
depressant respiratory action, it may be supposed that its 
anti-tussive action differs from that of morphine and codeine 


in that it is not exercised directly on the respiratory centre, 
but rather on a relay of the reflex arc. 


Whatever the method of action of pholcodine and the rela- 
tionship of its activity with that of codeine may be, clinical 
tests in France and the United Kingdom have established the 
value of pholcodine as a cough medicine. 


C. Anti-convulsant Action 


Classical pharmacological treatises agree in admitting that 
morphine potentializes the central convulsant agents and 
cannot be used in anti-convulsant therapy; conversely, a 
central stimulant such as strychnine cannot be used for treating 
morphine addiction. 


Hazelton & Koppanyi (33) have, moreover, observed that 
in mice morphine and codeine increase not only the convulsant 
effects, but also the toxicity of pentylenetetrazol. 


We studied the problem in rats, using two convulsant 
agents, pentylenetetrazol and strychnine sulphate, and ob- 
served not only the effects of analgesic and sut-toxic doses, 
but also the effect of very small doses of morphine, codeine 
and various synthetic derivatives, such as dl-methadone, keto- 
bemidone, pethidine hydrochloride and |-isomethadone. We 
then compared the effects of these alkaloids with that of phol- 
codine. 


(a) Inhibition of the convulsive crisis was studied in rats by 
means of a technique previously described (9). The percentage 
of animals protected by a preliminary administration of alka- 
loids was measured against the effect of an intraperitoneal 
injection of 75 mg/kg of pentylenetetrazol, which was an 
active dose for 100% of the control animals. 


The results show that morphine and all its derivatives 
present no anticonvulsant effect in analgesic doses and that 
only very small doses of codeine, morphine and pethidine 
exercise a protective or anti-convulsant effect (20%). 


Pholcodine provides a striking contrast (11). It exercises a 
much higher anti-convulsant action, which increases with 
the doses and can attain up to 90% protection. The protective 
dose for 50% of the animals is 200 mg, which produces an 
effect similar to that obtained ‘with 120 mg/kg of mepro- 
bamate. Comparable results were obtained by using a subcu- 
taneous 1.25 mg/kg dose of strychnine as an anti-convulsant. 


(b) Protection against a toxic dose. In rats, subcutaneous doses 
of 25 to 450 mg/kg of pholcodine are extremely effective in 
preventing the lethal effects of pentylenetetrazol (75 mg/kg, 
or E.D.35; 100 mg/kg, or E.D.100) and of strychnine (1.25 
mg/kg, or E.D.70). In this connexion the action of mepro- 
bamate confirms Berger’s results with mice. Massive doses of 
morphine, codeine and morphine derivatives, on the other 
hand, increase the toxicity of peatylenetetrazol and strych- 
nine. Only small doses of morphine and codeine are 
protective (11). 


To sum up, pholcodine, as opposed to morphine, codeine 
and synthetic morphine derivatives, undoubtedly blocks the 
convulsion-producing and toxic effects of pentylenetetrazol 
and strychnine. 





aS ee Oa CV 


ive 

an 
rO- 
cu- 


SES 
>in 


; of 
her 
‘ch- 


are 


eine 
the 


azol 


BULLETIN ON NARCOTICS @ APRIL-JUNE 1961 31 


D. General Behaviour 


Thorough observation can produce valuable results as 
regards the action of a medicament on the central nervous 
system. We began this study with various laboratory animals: 
mice, rats, dogs, cats. 

(a) Mice. Chabrier and his collaborators (15) observed that 
pholcodine did not produce tail catatonus. We have confirmed 
these observations. Pholcodine forms a striking contrast with 
morphine and its synthetic derivatives. 

Subcutaneous doses of up to 400 mg/kg of pholcodine and 
oral doses of 900 mg/kg do not produce tail catatonus (Straub 
reaction). No stimulant, depressant or hypnotic effect charac- 


terized by the loss of erection power is observed. On the 
other hand, an intra-peritoneal dose of 90 to 100 mg/kg of 
codeine, a dose of 6 mg/kg of ketobemidone and d-metha- 
done, administered in the same manner, and a dose of 10 mg/kg 
of morphine administered subcutaneously produce tail erec- 
tion, a phenomenon which Wickler attributes to the freeing 
of the sub-cortical mechanisms (59). 


In the case of all these alkaloids this reaction is accompanied 
by general stimulation and at times convulsant phenomena. 
Morphine-dosed animals, when placed in a glass jar, run 
round in circles. On the other hand, mice to whom phol- 
codine is administered remain calm. 





Figure V 


Effect of morphine compared with that of pholeodine on the Straub reaction 


Left: Effect on two mice of a subcutaneous dose of 6 mg/kg 
of morphine. 


(b) Rats. Pholcodine has an effect on rats only if a dose of 
at least 300 mg/kg is administered subcutaneously: this pro- 
duces a slackening of muscles and limp paralysis. 


(c) Does. Phoicodine has an effect only if a dose of at least 
150 mg/kg is administered subcutaneously. A 300 mg/kg dose 
produces ataxia and general depression. On the other hand, 
a subcutaneous dose of 75 mg/kg of codeine produces stimu- 
lation and convulsions. A dose of 150 mg/kg is lethal. 


(d) Cats. Rosenbaum (48), in 1879, was the first to de- 
scribe the stimulating action of morphine on cats, which has 
been described as cat madness. All the authors who later 
confirmed this action, known as morphinic madness, seem 
to have confused under this name two basically different 
phenomena: one, which is common to the sympatho-mimetic 
poisons and consists of mydriasis and pilo-erection, and 
another, which seems to be specifically produced by mor- 
phine in this animal species and which expresses itself in 
motorial excitement of a violent, recurrent and disorderly 
character, consisting of apparently purposeless movements 
which seem to be connected with hallucination phenomena. 


Right: Effect 
of a subcutaneous dose of 400 mg/kg of pholcodine. 


We find it odd that Claude Bernard (3), who had already 
studied the action of morphine on cats in 1864, did not de- 
scribe these phenomena. 


In sixteen cats we found motorial excitement and hallu- 
cination phenomena appearing regularly 30 to 45 minutes 
after a subcutaneous injection of 15 mg/kg and 20 mg/kg 
of morphine hydrochloride. On the other hand, with .1 mg/kg 
and .2 mg/kg doses we observed symptoms of depression 
where the animal sat quietly in the corner of its cage as long 
as it was not disturbed by the experimenter. With doses of 
5 mg/kg, 1 mg/kg, 2 mg/kg and 5 mg/kg, motorial excite- 
ment is preceded by signs of depression, but indications of 
contentment or sociability are also noticeable: purring or 
rubbing against the cage. However, the objectivity of these 
tests is still questionable. 


When the same cats were given subcutaneous injections 
of pholcodine in 5 mg/kg, 30 mg/kg, 60 mg/kg and 
160 mg/kg doses the only effect produced was calmness and 
indifference. 


Pilo-erection and mydriasis were noted in all cats given 
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morphine and pholcodine in any size of doses. On the other 
hand, motorial excitation, which commonly occurs when 
large doses of morphine are given, was not noted in the 
case of pholcodine. 


These phenomena of motorial excitation and morphinic 


hallucination which we noticed constantly in the case of 
morphine, codeine and methadone are a striking contrast 
with the calm and indifference produced in cats after subcu- 
taneous doses of pholcodine in 5 mg/kg, to 30 mg/kg and 
even larger doses. 





Ficure V1 


Comparison between the calming effect of pholecdine and morphine madness of a cat on the same animal 


Left: Effect of a subcutancous dose of 30 mg/kg of pholcodine. 


E, Responses to Ataraxic Tests 


The above observations have drawn our attention to the 
fact that it might be interesting to make a systematic study 
of ~holcodine in comparison with morphine by using certain 
test: which have served to detect ataraxics. 


The following tests were used: potentialization of the hyp- 
notic effect, modification of the electro-encephalogram, dimi- 
nution of motility, interaction with psycho-mimetic stimu- 
lants, inhibition of morphinic madness. 


(a) Potentialization of the hypnotic effect. Although this method 
is far from being specific, we studied it in the case of phol- 
codine administered to mice and dogs (11). 


The results show that doses of pholcodine which are not 
hypnotic significantly increase the hypnotic action of hexo- 
barbital of sodium characterized by the disappearance of 
erection reflexes (table II). 


The action increases with the doses of pholcodine. It is not, 
however, greater than that produced by codeine and much 
ess than that produced by chlorpromazine. A prolongation 


Right: Effect of a subcutaneous dose of 15 mg/kg of morphine. 


of the hypnotic action of hexobarbital is also noted in dogs 
which have been given cither a subcutaneous injection of 
30 mg/kg of pholcodine or a subcutaneous injection of 
7.5 mg/kg of codeine administered half an hour before an 
intravenous injection of 50 mg/kg of hexobarbital. 


(b) Modification of the electro-encephalogram. The action of 
morphine on the electrical activity of the cortex has been 
clearly demonstrated both in man and animals. 

We studied the comparative effect of pholcodine and 
morphine in rats. 


Many years ago, Wikler (12) and I showed that in the case 
of a non-anaesthetized rat a dose of morphine not exceeding 
20 mg/kg, which has an obvious analgesic effect, does not 
make any change in the electro-encephalogram. Doses of 
20 to 50 mg/kg increase the “ burst ” amplitude and dimi- 
nish the frequency which is followed by the periodical 
appearance of waves of great amplitude — 10 to 20 cycles 
per secon | — which are repeated for several hours. These 
changes are comparable with those observed in man during 
natural sleep or sleep induced by barbiturates. Absolutely 
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33 
Taste II 
Prolongation of the hypnotic effect of hexobarbital by prior administration 
of pholeodine and codeine 
| 
Group of Manner of Numbe Entsrvele befese | Dwsetion | sisndeed ~ 
onesie Medicament Dose shateinnetin - shee “Sea. caamae omer t Probability 
| 
~ 4 
I Physiological serum | 0.1 cc/10g | Subcutaneously 10 30 19 2.36 = — 
Pholcodine 75 mg/kg . 10 30 26 3.50 1.67 0.1 
es 150 mg/kg » 10 30 53 10.15 3.27 0.01 
Codeine (phosphate) 15 mg/kg e 10 30 32 5.40 2.20 0.04 
II Physiological serum | 0.1 cc/10g | Subcutaneously 10 30 31 2.61 — _ 
Pholcodine 300 mg/kg a 10 60 61 5.63 4.84 0.01 
> | 300 mg/kg Orally 10 60 43 6.01 1.84 0.09 
Codeine (phosphate) 30 mg/kg | Subcutaneously 10 60 61 7.64 3.72 0.01 
Ill Physiological serum 0.4 cc/10 g Orally 10 60 40 4.86 — _ 
Pholcodine 300 mg/kg a 10 30 55 6.83 1.78 0.1 
BA | 600 mg/kg a 10 30 65 8.32 2.60 0.02 
as 600 mg/kg o 10 60 60 8.83 1,98 0.06 
| | 
IV Physiological serum 0.1 cc/10 g | Subcutaneously 10 30 26 3.54 = — 
Chlorpromazine 0.5 mg/kg = 10 30 31 4.48 0.88 0.42 
e 1 mg/kg ce 10 30 41 4.40 2.68 0.02 
‘ 5 mg/kg | » 10 30 88 7.45 7.96 0.01 








similar effects have been observed by Wikler & Altschul (60) 

in a normal dog or a dog curarized with both morphine and 

methadone, and in man by Gibbs & Maltby (27). 
Subcutaneous injections of 5 to 100 mg/kg of pholcodine 


produce changes in rats quite comparable with those caused 
by morphine. 


(c) Decrease of motility. Spontaneous motility was recorded 
in the case of mice which were given morphine, pholcodine 
or codeine by making a comparison with control animals 
which were given physiological serum. The number of cir- 
cuits was determined by making the animals pass in front of 
a beam of light operating a photo-electric cell, connected 
with an electric meter. 

Morphine injected subcutaneously in very small doses of 
20 to 200 decreases motility but motility is greatly increased 
when. analgesic doses of 0.50 mg to 1 mg/kg of morphine are 
administered. Pholcodine, on the other hand, administered in 
doses of 25 to 400 mg, decreases motility in mice. 

Qualitatively, this action is comparable to that of chlor- 
promazine. Quantitatively, however, pholcodine is 100 times 
less active than chlorpromazine which, when administered 
in doses of 2 mg/kg, decreases motility by 80 per cent. 


(d) Interaction with psycho-mimetic stimulants, The Fellows 
& Cook test (25) was used on mice. These writers observed 
that mescaline, when administered to mice, considerably 
increases spontaneous scratching, but only in the case of mice. 
Chlorpromazine reduces this effect. Having confirmed this 
reaction in the case of many ataraxics we studied it in the case 
of pholcodine. 

Morphine administered in doses of 0.02 mg to 1 mg/kg 
and pholcodine administered in doses ranging from 25 to 
400 mg/kg block the response to mescaline proportionately 
as the dose is increased. 











The significance of these results is still unknown. It cannot 
be claimed that the inhibition of this response to mescaline 
is connected with what is called ataraxic activity. 


(e) Inhibition of morphinic madness. Two groups of Ameri- 
can pharmacologists, Seifter and his collaborators (52) on the 
one hand, and Loewe (42) on the other, have shown indepen- 
dently that in the complex of morphinic madness in the cat 
motor stimulation is blocked by chlorpromazine and pheno- 
thiazine derivatives (promazine). On the other hand, this 
effect is not general; not only is it not blocked by reserpine 
but it is even increased. 


We have been able to confirm that benactyzine (1 mg/kg) 
and also chlorpromazine (5 mg/kg), administered subcuta- 
neously 30 minutes before morphine, block motor stimu- 
lation in cats, without modifying the mydriasis and sym- 
pathetic reactions and the vomitive effect. 


Pholcodine, on the other hand, when administered orally 
in doses of 60 to 80 mg/kg, or subcutaneously in doses of 
30 to 60 mg/kg, is inactive. 


Il. PsycHOLOGICAL STUDY 


In order to be complete, this study should include the 
examination of the psychological aspects of the effects of 
pholcodine on the central nervous system. This study has 
been made by studying, on the one hand, the spontaneous 
behaviour of the cat and, on the other, the action on the 
conditioned reflexes of the rat. 


A. Spontaneous Behaviour of the Cat 


Norton (46) has recently thought out and developed a 
method which enables various modifiers of the central ner- 
vous system to be studied in cats. 
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For this purpose, he singled out five types of behavioural 
pattern in the cat; they are (1) sociability, (2) state of satisfaction 
— contentment, (3) excitement, (4) defensive hostility, 
(5) aggressive hostility. 

After making friends with the animals, which are kept in 
conditions as physiologically favourable as possible — one 
animal to a large cage — the observer tries to give each 
animal marks (scores) for the various types of behaviour. 
In the case of sociability, the observer watches to see whether 
as soon as the cage is opened, the animal tries to approach the 
person making the experiment, mewing and holding its tail 
erect. Contentment is shown by the cat purring, licking its 
fur and rubbing the observer’s hand. Over-excitement is 
shown by high-pitched mewing, pilomotor reaction, 
mydriasis, hyperactivity and tail-lashing. Defensive hostility 
is exhibited when the cat growls and cowers in the corner 
of the cage. On the other hand, aggressive hostility is marked 
by attempts to bite and scratch and to jump up and seize 
anything within reach. 

In most of these cases, the “ scores” remain unchanged for 
the same animal, but some change as the experiment proceeds 
and, in that case, the animals must be eliminated. Moreover, 
in the case of ataraxic substances, it also seems necessary to 
eliminate animals which exhibit too little hostility. 


The administration of various ataraxics, hypnotics and ana- 
leptics acting on the central nervous system enabled Norton 
& De Beer (46) to observe qualitative and quantitative 
changes. 

We were able to confirm their results so far as chlorpro- 
mazine is concerned; this, administered in doses of 15 mg/kg, 
increases sociability, but does not change the state of con- 
tentment and slightly increases hyperexcitability. Chlorpro- 
mazine definitely decreases defensive hostility but increases 
aggressive hostility. 

According to the same writers, and we have confirmed 
this, morphine administered in doses of 15 to 20 mg/kg 
considerably increases hyperexcitability and contentment. 
It increases hostility. 


Our study of pholcodine, given in doses varying between 
15 and 40 mg/kg, shows that it causes decreased sociability, 
produces no change in contentment, very definitely decreases 
hyperexcitability and defensive hostility; while aggressive hos- 
tility increases. Thus, the action of pholcodine seems to 
resemble much more closely that of chlorpromazine than of 
morphine. It acts in an absolutely opposite manner to mor- 
phine so far as hyperexcitability is concerned. 

We cannot, however, emphasize too strongly the subjective 
character of the method, although it has been followed in 
our laboratory independently by at least two different obser- 
vers, using the “ blind test” method in which the person 


Part seven. 


As long ago as 1869 Claude Bernard explained the 
action of morphine as a dual one — “ numbing and stimu- 
lating ” 
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making the experiment does not know what medicament is 
being used. The greatest caution must still be recommended 
in extrapolating such laboratory results to clinical practice as 
a whole. 


B. Action on the Conditioned Reflex 


Wikler and his collaborators (34) had observed that anal- 
gesic doses of morphine decrease the disruptive effects pro- 
duced by fear of the suffering resulting from a painful electric 
shock. Wikler (60) was also able to demonstrate that mor- 
phine administered to a rat reduces the anxiety associated 
with the anticipation of pain. Using a Skinner box, he caused 
an emotional response conditioned by an electric shock (re- 
sponse assimilated to fear). The motivating recompense is 
supplied by the administration of nourishment to a rat which 
has been deprived of food for 48 hours. 


Our own experiments consisted in conditioning a rat to 
associate the painful reaction provoked by an electric dis- 
charge with the noise of a buzzer. We used a simplified form 
of the method used by Dews (18) on pigeons, and Cook (16) 
on rats. 


The apparatus consists of a rectangular plywood box 
29 cm wide and 48 cm high, sound-proofed with Isorel. 


The floor of the box is a metal grid composed of rods 
7 mm in diameter and 2 cm apart. These rods can be connected 
with an electric current of 110 volts. 


Inside the box there is a buzzer with a high-pitched sound. 
A pole 2.5 cm in diameter is attached to one side of the cage, 
its lower end being 2 cm above the metal floor of the box. 


The rat very soon learns to avoid the electric shock (con- 
ditioned reflex) by clambering up the pole. After a period 
varying from 3 to 15 days the rat becomes conditioned to 
the noise of the buzzer and the latter only has to ring for the 
rat to clamber up the pole. 


Cook & Weidley (16) showed that chlorpromazine decon- 
ditions certain rats, the percentage of animals deconditioned 
increasing with the dose. The response to the conditioned 
stimulus (sound of a buzzer) disappears. Under the influence 
of pholcodine a rat is also deconditioned to the conditioned 
stimulus of the sounding of a buzzer but not to that of an 
electric shock. 


After having verified that physiological serum is incapable 
of deconditioning rats, our experiments showed that mor- 
phine in doses varying between 2 and 10 mg deconditions a 
rat, the effect being proportionate to the dose. The active 
dose in 50 per cent of the animals treated was 10 mg admi- 
nistered subcutaneously. 


Pholcodine administered in doses of 50 to 400 mg/kg also 
deconditions rats. 


Diseussion 


The results achieved by a group of chemists and pharma- 


cologists who made a comparative study of morphine with 


the alkaloid derivatives and more than 125 synthetic deri- 
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vatives have made it possible to determine the relation 
between chemical structure and pharmacological action. In 
particular, the work of N. B. Eddy & Small (53) shows that 
the blocking of the phenolic hydroxyl of morphine increases 
convulsant action and decreases all other action (analgesic, 
respiratory depressant, spasmogenic, intestinal), On the other 
hand, the blocking of the alcoholic hydroxyl increases toxi- 
city, convulsant and other morphinic action. From this it 
follows that the phenolic radical of morphine is responsible for 
analgesic, respiratory depressant and constipating action, that 
alcoholic hydroxyl tends to neutralize these actions and that 
it is essential to have the two hydroxyl groups combined 
in order to prevent the appearance of stimulant properties. 


Our pharmacological study of pholcodine seems to prove 
that there is an exception to this rule. Pholcodine, which is 
the result of substituting an atom of phenolic hydrogen of 
morphine, does not increase stimulant action, on the contrary 
it reduces it. Pholcodine is not only non-convulsant; it is an 
anti-convulsant. It does not produce the Straub reaction in 
mice or morphinic madness in cats. 


It is none the less true that, as in the case of codeine, the 
blocking of the phenolic hydroxyl of pholcodine decreases 
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its analgesic, respiratory depressant and intestinal spasmogenic 
action. 


Tatum & Seevers (55) explained morphinomania as the 
progressive predominance of the stimulating action of 
morphine, which the depressant action is not sufficient to 
“balance”. Our experimental study of pholcodine shows 
that it lacks the stimulant component of morphine, which 
explains the absence of drug-addiction-producing effects in 
pholcodine. It is true, however, that since pholcodine is not 
an analgesic, it could not a priori have addiction-producing 
properties. 


Another conclusion may be drawn from our experiments. 
Pholcodine is histamino-releasing to a much greater degree 
than morphine and codeine. It may be that the intensifi- 
cation of this action is linked to the morpholinylethyl radical. 


Briefly, a comparison of morphine and pholcodine does 
not show that the replacement of an atom of phenolic hydro- 
gen in morphine atom by a morpholinylethy! radical results 
in the transformation or dissociation of the pharmacological 
action. The duality of the stimulant and depressant effects of mor- 
phine is replaced by depressant action only. 


Summary and conclusions 


(1) Pholcodine is an amino-alkylether of morphine result- 
ing from the replacement of phenolic hydrogen by a mor- 
pholylethyl radical. 


(2) The acute toxicity of pholcodine when administered 
to rats, mice and dogs is low and, except when adminis- 
tered orally to rats, is lower than that of codeine. 


(3) Continued experiments with rats show the absence of 
any toxic action and of sensibilization phenomena after 
repeated doses. 


(4) The clinic has established that pholcodine does not 
cause drug-addiction. 


(5) Pholcodine administered intravenously lowers arterial 
pressure in a normo-tensive dog. Only a small part of this 
action is of central origin. It is due essentially to a peripheric 
vaso-dilation and to a freeing of histaminic substances. It is 
not of a cholinergic nature. 


(6) Pholcodine differs from morphine and codeine in that 
it does not depress the respiratory volume or amplitude in 


dogs. On the contrary, it increases the amplitude and the 
respiratory volume per minute. 


(7) Unlike morphine and codeine, pholcodine produces 
no intestinal spasm, and decreases neither the amplitude nor 
the peristaltic tonus in dogs. In rats the depressant action of 
the propulsive intestinal activity of pholcodine is ten times 
lower than that of morphine. 


(8) Pholcodine has almost no analgesic action. 
(9) Pholcodine is an anti-tussive like codeine and morphine. 


(10) Pholcodine does not cause tail catatonus in mice, nor 
morphinic madness in cats. 


(11) Pholcodine is an anti-convulsant, unlike morphine, 
codeine and morphine derivatives, which are all convulsants. 

(12) Pholcodine responds positively to certain tests for 
ataraxics. 

To sum up, pholcodine, as compared with morphine, 


appears, when administered in therapeutic doses, not to have 
any central stimulant action. 
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Professor H. T. Baggesgaard-Rasmussen 





On 27 October 1960, Professor Hans 
Thorning Baggesgaard-Rasmussen 
died in Copenhagen. 


Professor Baggesgaard-Rasmussen 
was very well known, both as a 
teacher and asa research worker in 
the field: of organic pharmaceutical 
chemistry. He was also a leading 
authority on specifications for phar- 
maceutical quality control. 


Born in Silkeborg, Jutland, in 1888, 
he studied first at Odensee and then 
at Copenhagen, where in 1922 he 
obtained the degree of Doctor of 
Philosophy for his work on the 
constitution of the thiamides. In 
1922 he was appointed Professor of 
organic chemistry at the School of 
Pharmacy in Copenhagen, which 
later became known as the Royal 
Danish School of Pharmacy. He 
held this position until his retire- 
ment in 1958. 





Particularly interested in analytical chemistry, he carried out research on a wide variety of 
subjects in this field and his publications were extensive. He worked on the alkaloids of opium 
and helped to clarify the structural formula of morphine. 


A leading specialist in pharmaceutical chemistry, Professor Baggesgaard-Rasmussen was for 
many years an active member of the Danish Pharmacopoeia Commission and of the Nordic 
Pharmacopoeia Commission. He was appointed a member of the Technical Commission of 
Pharmacopoeial Experts, which was established in 1937 by the Health Organization of the League 
of Nations. In 1947 he was chosen as one of the Expert Committee on the Unification of Pharma- 
copoeias set up by the World Health Organization. In subsequent years he attended many ses- 
sions of the Expert Committee on the International Pharmacopoeia and of its Sub-Committee 
on Non-Proprietary Names for Pharmaceutical Preparations. 


He participated actively in the United Nations programme of opium research and in 1958 
he was a member of the United Nations Expert Committee for the evaluation of methods 
for the determination of the geographical origin of opium. 


Professor Baggesgaard-R.asmussen was a man of great charm, good humour and wide know- 
ledge. His warm personality, kindliness and unfailing willingness to help others endeared him 
to all. 


The editors of the Bulletin wish to extend their heartfelt condolences to his wife. 
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The work of the Permanent Central Opium Board 


in 1960 


The Annual Report of the Permanent Central Opium 
Board to the Economic and Social Council on its work has 
been a regular item on the agenda of both the Council and 
the Commission on Narcotic Drugs. The report of the 
Board’s work in 1960 (document E/OB/16) presents an over- 
all picture of the legal trade in narcotics throughout the world 
in 1959, derived from the statistics submitted to the Board 
by governments in pursuance of the international conven- 
tions of 19 February 1925 and 13 July 1931 and of the Protocol 
of 19 November 1949. Extracts of the chapter of this report 
entitled: “ Trends in the licit movement of drugs in 1959 ” 
follow. 


Raw MartErRIALs 
Raw Opium 


Production reached 1,098 tons in 1959, the highest since 
1953, when it amounted to 1,295 tons. In the intervening 
period it varied between 714 and 939 tons, the average being 
805 tons. In 1959, India alone, with 763 tons, accounted 
for more than two-thirds of the total; Turkey came next 
with 168 tons, followed by the USSR with 132 tons. Pro- 
duction in the last few years has increased in India, fluctuated 
in Turkey and remained fairly stable in the USSR. The 
harvest in the other producing countries (Yugoslavia, Pakistan, 
Japan and Bulgaria) totalled 35 tons in 1959. 


Total utilization of opium, after rising from 769 tons in 
1956 to 989 tons in 1957, receded to 952 tons in 1958 and to 
898 tons in 1959. Of these quantities 701 tons in 1956, 912 
tons in 1957, 906 tons in 1958 and 886 tons in 1959 were used 
for medical purposes, mostly in the extraction of morphine, 
which in turn is mostly all converted into codeine. 


Licit quasi- and non-medical use of opium is definitely 
on the decline, having fallen from 76 tons in 1957 to 46 tons 
in 1958 and 12 tons in 1959. In India, opium smoking was 
prohibited in 1946 except for a relatively small number of 
registered smokers, and measures were shortly afterwards 
introduced to terminate by 1959 the ingestion of opium for 
quasi-medical purposes. By the end of 1959 the number of 
consumers had been reduced to a figure which, though still 
large in absolute terms, is relatively small when compared 
with the total population and on this scale the problem 
should now be amenable to the comprehensive medical 
treatment recommended by the Indian Council of Medical 
Research in 1958. The progressive elimination of this form of 
opium consumption has thus in considerable measure been 
successfully carried through, and the Government of India is 
to be warmly congratulated on this important and coura- 
geous piece of social reform. In 1959, opium smoking was 
declared to be illicit in Thailand. This declaration is welcome, 
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and it is to be hoped that effective steps will be taken to 
implement the Government’s decision. In Pakistan also the 
smoking of opium is probibited, but its ingestion is still licit. 

Allowing for the difference in the moisture content of 
opium, which is highest at the time of the harvest, produc- 
tion and utilization in 1959 were almost equal; thus, for the 
first time since 1953 it was possible to meet the demand with- 
out reducing stocks. On 31 December 1959, these stood at 
860 tons, which is rather less than one year’s requirements 
at the present rate of demand. 


Poppy Straw 


Under the Conventions, the only particulars supplied to 
the Board in respect of this substance relate to the amount 
used in the manufacture of morphine and the amount of 
morphine obtained. 

The latter reached a maximum of 22 tons in 1958 and receded 
to 21 tons in 1959, representing in each year one-fifth of the 
total production of morphine. The proportion was higher in 
the period 1952 to 1954 — particularly in 1953, when a quarter 
of the total production of morphine was obtained from poppy 
straw. It is interesting to note that this form of manufacture 
is expanding in the Netherlands, whereas it seems to have 
been abandoned in the Federal Republic of Germany. 


Coca Leaves 


The production of coca leaves has pratically ceased outside 
South America; and, so far as the Board is aware, Peru, 
Bolivia and Colombia are now the only producing countries 
of any importance. The figures are as follows (in tons): 








Average 
1953-1957 1958 1959 
PR setiandshs «eccaeane a +s 9,844 9,379 9,027 
OS Sse aaa 2,875 * 2,627 2,124 
RIED. bewcSeapeeics 169 « 120 100 
Other countries .......... 20 10 Negligible 
I Nissen clk 12 908 12 136 11 251 





* Average for 1954 and 1957. 


It should be noted that the Bolivian figures for 1958 and 
1959 relate only to the Department of La Paz, and that those 


of Colombia — and presumably also of Peru — are approxi- 
mations. 


Compared with these figures, the amounts of coca leaves 
used for medical purposes — that is to say the manufacture 
of cocaine, are very small: 259 tons in 1959, or 2% of the 
total production. In fact, even allowing for their use in the 
illicit manufacture of cocaine, the greater part of the leaves 
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harvested are chewed by inhabitants of the Andean region 
of South America. The statistics supplied to the Board indi- 
cate that the following quantities were so consumed during 
the period 1955-1959 (in tons): 


1955 1956 1957 1958 1959 

MD eas enn adwe 9,319 9,450 9,954 9,203 8,789 

SY winnas noniuckar ? ? 2,590 2,495 2,104 

Asgentina ........ 155 14 152 80 115 

Colombia ........ 100 80 32 29 28 
Cannabis 


In the opinion of the World Health Organization, the medi- 
cal use of cannabis is obsolete. In 1959, it was still taking place 
in 16 countries, including India, where the drug is also used 
in indigenous medicine. The total amount consumed was, 
however, very small —576 kg, of which India accounted 
for more than half. 


MANUFACTURED Drucs 
Morphine 


Over the past three years the production of morphine has 
remained virtually constant: 109 tons in 1957, 112 tons in 
1958 and 108 tons in 1959, but at a substantially higher level 
than during the preceding triennium, when average annual 
production was 87 tons. 


This trend follows the pattern of the demand for codeine, 
since 85% to 89% of the morphine produced is subsequently 
converted into that drug, while 8% to 10% is used to manu- 
facture other derivatives, mainly ethylmorphine. Four coun- 
tries, the United States, the United Kingdom, the USSR 
and the Federal Republic of Germany, account for 60% of 
the total production and since 1957 their individual output 
has not varied greatly from year to year. Fluctuations are 
wider among the remaining 21 producing countries, but the 
amounts involved are relatively small. 


The demand for morphine as such is decreasing: from 
4.6 tons in 1955 to 4.2 tons in 1959. This is so in 26 out of the 
38 countries where the annual consumption is 1 kg or more 
per million inhabitants, the most notable decreases occurring 
in Norway, Finland, the United Kingdom, Denmark, New 
Zealand and Australia. It is to be observed, however, that 
Denmark, Norway and the United Kingdom were still the 
major per capita consumers of morphine in 1959, followed 
by Switzerland and Australia. 


Diacetylmorphine 


Production has continued to decrease over the past five 
years, falling from 139 kg in 1955 to 79 kg in 1959. Con- 
sumption also has continued to decrease: the number of coun- 
tries consuming 1 kg or more fell from eleven in 1955 to 
five in 1959 (United Kingdom, Belgium, France, Czechoslo- 
vakia and Portugal), and total consumption declined from 
147 kg in 1955 to 58 kg in 1959. 


Moreover, some diacetylmorphine (21 kg in 1955 and 
13 kg in 1959) was used for the manufacture of nalorphine, 


which is a non-addiction-producing substance, and for recon- 
version into morphine. 


Codeine 


The consumption of codeine has risen sharply, from 77 tons 
in 1956 to 90 tons in 1957, and 91 tons in 1959. Codeine is 
also used (2.8 tons in 1959) for the manufacture of other 
narcotic drugs such as dihydrocodeine and hydrocodone. 


Production rose from 80 tons in 1956 to 97 tons in 1957 
and 98 tons in 1959, and the surplus has gone into stocks, 
which at the end of 1959 amounted to 46 tons, or approxi- 
mately six months’ consumption. 


While codeine is consumed the world over, five countries 
—namely, the USSR, the United States, the United King- 
dom, France and the Federal Republic of Germany — 
account together for 60% of the total. Consumption per 
million inhabitants in 1959 was highest in Denmark, Finland, 
Australia, Iceland and the United Kingdom; Denmark was 


leading, with 410 kg. That country, together with Australia | 


and the United Kingdom, also appeared among the largest 
per capita consumers of morphine. 


Ethylmorphine 


Consumption of ethylmorphine, which in 1958 had declined 
to 6.5 tons, rose again to 7.1 tons in 1959. Almost 30% of 
this quantity was consumed in France, where the amount per 
million inhabitants was also the highest — 36.3 kg in 1959. 
Finland, Sweden and Hungary came next with a figure of 
some 30 kg; in no other country did it reach 20 kg. 


Production, which advanced by one-third from 1956 to | 
1957, continued to rise, though less markedly, and reached 
8.2 tons in 1959. It exceeded consumption in each of the | 
last three years, the surplus being added to stocks. 


' 


Other derivatives of opium alkaloids 


Consumption of these derivatives is shown below for the 
period 1955-1959 (in kilogrammes): 


1955 1956 1957 1958 1959 
Diluydrocodeine ..........000:. 996 1,351 2,001 2,370 2,078 
eee eee 512 651 953 863 1,249 
PEVGROCOGOME ........50050055: .: 792 1,036 1,053 1,120 
EE Seat uiicaicsracins «uhe-sé 302 371 435 426 453 
EE Gitcan cab haen secs +s 115 128 130 128 131 | 
Benzylmorphine .............. 44 57 80 56 80 
Hydromorphone .............. 82 90 89 76 64 
Acetyldihydrocodeine .......... 2 4 4 8 3 
ee _— — 1 2 
eee — —_ — -- 2 
Pe eee _ — 1 _ _ 
EE SO OE Ee wise — _— 1 _ aa 
Dihydromorphine ............. 2— — _ 


The figures do not include consumption in countries or 
territories where it did not reach 1 kg per annum; the real 
totals, if it were possible to compute them, would therefore 
be slightly higher. Even so, it is clear from the table that 
consumption of these drugs, with the exception of hydromor- | 
phone, has increased since 1955. 
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Crude Cocaine 


Peru alone produces crude cocaine for export, the refining 
process being carried out in the importing countries. After 
an interruption in 1957, production was resumed in 1958 
and amounted to 155 kg, rising to 449 kg in 1959. In other 
countries the production of crude cocaine is merely a stage 
in the continuous process of the manufacture of cocaine. 


Cocaine 


The steady decrease in cocaine consumption noted since 
1955 was even more marked in 1959, the figure for that 
year (1,307 kg) being one-third lower than that for 1954. 
The production figures were 2,593 kg in 1955, 1,413 kg in 
1958 and 898 kg in 1959. Since 1955, the demand has been 
met through withdrawals from stocks, and these have accord- 
ingly diminished by one-half. 


Pethidine 


During the years 1955 to 1959, the annual production of 
pethidine remained between 14 and 15 tons, except in 1958, 
when it dropped to 13 tons. 


From 1955 to 1958 the annual consumption of pethidine 
remained between 13 and 14 tons; in 1959 it rose to 14.6 tons. 
Two-thirds of that total, or 9.2 tons, were consumed in the 
United States alone. That country’s per capita consumption 
is also the largest, Denmark, New Zealand, Iceland and 
Canada coming next. 


Trimeperidine 


This is a substance of the pethidine type; it is produced and 
used only in the USSR. 


Production Consumption 
(Kilogrammes) 
BOER ASES Ee easrs 1,845 1,245 
ee 1,078 1,400 
BY sndobick iow nkewa men 592 784 


These figures cover too short a period to warrant the con- 
clusion that the drug is losing favour. 


Normethadone 


The Federal Republic of Germany, which is the largest 
producer and exporter, and probably the largest consumer 
of normethadone, has sent no statistics regarding this drug, 
except for the year 1956. Six further countries or territories 
have reported a consumption of at least 1 kg in 1959. 
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Racemoramide 


In 1958 and 1959 production took place only in the Nether- 
lands, where it amounted to 457 kg and 1,067 kg respectively. 
It appears that only the dextrorotatory isomer, that is to 
say dextromoramide, has been consumed or exported. The 
entire production of racemoramide, apart from 9 kg which 
remained in stock, went into the manufacture of dextromo- 
ramide, in the course of which levomoramide appeared as a 
by-product. 


Dextromoramide 


In 1958 and 1959, the Netherlands produced 147 kg and 
375 kg, respectively, mainly for export, while Italy produced 
3 kg and 2 kg. In the United States, 5 kg were obtained in 
1959, probably from the partly manufactured drug exported 
from the Netherlands. 

Consumption in these two years amounted to 123 kg and 
144 kg, respectively, of which 45% was in France, while the 
balance was shared by nine other countries in 1958 and by 
15 in 1959. 

Dextromoramide must also have been consumed in the 
Federal Republic of Germany, to which 12 kg were exported 
in 1958 and 24 kg in 1959. This country did not, however, 
furnish statistics for the drug until the second quarter of 1960. 


Levomoramide 


This drug has been produced only in the Netherlands and 
only as a by-product of the manufacture of dextromoramide, 
the quantities being 140 kg in 1958 and 370 kg in 1959, all 
of which went into stock. 


Methadone 


Consumption fell from 570 kg in 1954 to 440 kg in 1958 
and remained at that level in 1959. 


Ketobemidone 


The over-all consumption of this drug in 1959 again shows 
no appreciable change. Production shows an upward trend, 
but is still lower than in 1952 and 1953, when it exceeded 
100 kg. 


Other Synthetic Narcotic Drugs 


Thirty-eight other synthetic narcotic drugs are now under 
international control, none of which, apart from anileridine, is 
manufactured or consumed in large quantities. Indeed, as al- 
ready noted last year, anileridine is only produced and con- 
sumed in fairly large quantities in the United States. 








Estimated world requirements of narcotic drugs 


in 1961 


In pursuance of the International Convention of 13 July 
1931, the Drug Supervisory Body publishes an annual state- 
ment of estimated world requirements of narcotic drugs. 
This statement also includes estimates for the narcotic 
drugs brought under international control by virtue of 
the Protocol of 19 November 1948. Extracts from this 
statement for 1961 (Document E/DSB/18) follow. 


Operation of the Estimates System 


In accordance with the provisions of the 1931 Conven- 
tion, the estimates accepted by the Supervisory Body are 
used by the Permanent Central Opium Board in the calcu- 
lation of manufacture and import limits for each country 
or territory and for each drug. It is therefore essential that 
the estimates should reflect requirements as faithfully as 
possible. 


Receipt of Estimates for 1961 


One hundred and thirteen countries and 67 non-metropo- 
litan territories are shown in the statement for 1961. At the 
time when it was drawn up, estimates for 1961 had been 
received from 106 countries and 65 non-metropolitan terri- 
tories. Under the 1931 Convention, it is the Supervisory 
Body’s duty itself to establish the estimates of countries and 


territories for which none have been received, and thereby 
to ensure the universal application of the estimates system. 
The Supervisory Body has accordingly established estimates 
for 1961 in respect of seven countries and two non-metro- 
politan territories. 


World Totals of Estimates from 1955 to 1961 


The figures shown in the table on p. 43 are, for each drug, 
the sum of the “ Total of the Estimates ” defined in article 5, 
paragraph 2, of the 1931 Convention,! of all the countries and 
territories in the world. The figures for the year 1961 will 
be modified by the supplementary or amended estimates 
received up to the end of the year. 


1 Article 5, paragraph 2, reads in part: 

** (a) The quantity necessary for use as such for medical and scientific 
needs, including the quantity required for the manufacture of prepara- 
tions for the export of which export authorizations are not required, 
whether such preparations are intended for domestic consumption or for 
export; 

* (4) The quantity necessary for the purpose of conversion, whether for 
domestic consumption or for export. 


“ The total of the estimates for each country or territory shall consist 
of the sum of the amounts specified under (a) and (b) of this paragraph. 
With the addition of any amounts which may be necessary to bring the 
reserve stocks and the government stocks up to the desired level, or 
after deduction of any amounts by which those stocks may exceed that 
level.” 
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Kilogrammes 

Drug 1955 1956 1957 1958 1959 1960 1961 
EE EI REL SET ENS 100 138 141 150 96 86 
EE ridin dct cbah'sqossensans seni eusan 3,028 2,778 2,891 2,581 2,382 1,766 
ee et Se ee eee 2 2 2 1 1 1 
ED c's oS. Sec cses areereaters eens 176 141 123 104 85 78 
IMEI 25 4 Sa. crenigntwalveuaneah 24 14 11 11 11 9 
ND oare Wowie GPAs «cb s.0% ayaw sens Ceeaeee sls —_ 2 ~- == _— _— 
PE. Metliyl ember o's 3s sin sa seks essex oe — 32 53 110 132 20 
NE oS G6 vaie sina ie kime sean ankice es 1,318 1,459 1,587 1,567 1,658 1,488 
en Pe ee ee ee 164 202 236 164 178 129 
| ee te ee ree ee ee 4 3 3 3 5 2 
NAS bo eas cic SiNAS salen vcawhee anim 100,594 111,237 123,135 119,385 128,460 133,773 
IS hasin cian Genieiienan.o>'s +aieecis 1 — — — =~ — 
ee ne ee ee — — 2 12 7 7 
SIE 5 Silais ghee Sittin s Bate e tee «a0 oem _ — _ 3 2 1 
NED: 5:5. d care cua eivin eRe wule <'s005:6 00-4 _— _— —_ —_ 1 2 
EE (sGcnl<g i iavansnnds cbs cotes seed aes 544 601 770 723 761 613 
ND: s.cinsny casecesscesinatediak vee 6 5 4 7 21 18 
SNEED, 5c oisin.an coe Voice cas ohiieenn ty a pt wae 180 183 182 151 153 151 
DE CaS ot urdaccue ea sedshandeces ph eeuewen 3,372 4,572 4,589 3,769 3,584 3,241 
DRO: oi irsc veers bewne ene wiinoeweiirs 1 — — — _ — 
COR, «oid. osccice nyem binaeeeenns+ons susie 84 75 77 68 62 57 
IE icin nuke eductana Wen ns Ong he baa eeon —- 717 886 1,078 731 831 
i hen ie ia i a ese tide lade ¥ sea eee — -- — a 5 2 
I i alee kns meee ae~ eee 2 oH -- -- > — 
ER ets PeR Es «hall aw cuits +s Mekeoeae 6 10 8 ad -- oa -- 
icin ncaic, swiene Se siesuntndseusony saa -- 126 535 759 628 405 
ENMU oso sessscueseccsewcew sees 17 27 19 17 16 12 
EE goa. nncnenis tens hnorevahs enka 2 — 1 ~- = ~- 
ERRCTINVIRMATIDUREMS ow. ow ccc ccc cc ccc ccc ceee 4 2 6 1 32 1 
SPPUUTE WUC PENN os ec cscs cece ctencuess -- 2 2 2 _ 1 
NUNN FO... Vew bebe liens oneentvd — —_ -- a 1 1 
RNID. Gin un Sia eSNG «SESS. g hd 0 WS EE 19 10 53 108 76 74 
Ethylmethylthiambutene 1 2 _— 1 - — 
IE (id «5A nhl vied Mee Nh obieo aon’ — — 31 13 3 3 
IE sai ninth 44.4 pierre ikea eae «kn 5.5 4 woe —_ _ _ -- 5 2 
ERD os dss eva vot tose eecus Ssse ee 2 _ — -- — —_ 
NE, 65-00 nd ssicaea00 boethshacnesacenn$ 18 18 21 9 9 9 
RSS ee se 92 85 136 104 125 98 
DL oa.cccsccewsucetscwees tenses 2 — — — — _— 
NED *.. 5. .ccheucecchevbwbedus déveees — _ _ 196 326 _ 
RIE (o a.aicae s bivb abies «bie bda wigan Sie See 122 156 92 91 64 40 
EEE Ni enia'd once ee sphbs seenaes be sede ey _ _ — — 145 _ 
ey eee eee crepe re 691 906 769 852 821 630 
NONE 6520 oSwicatnew seeds esos 107 198 286 290 457 402 
Ne et ee Tee 16,328 17,994 17,216 18,162 19,134 16,500 
ND cn .0 ns nid ad outs <a dasksin te bakenks 105 82 65 40 35 24 
EES 50525 Sees whens seen taea'se We sec aod — — 20 108 29 
SE a5 oqcdpeesaevacaxeroneys «ache ae — — — -- 386 300 
EE”. cus huvitecvesideyevedus ow eoeyeus 65 41 35 27 19 12 
SUINIRAE {60 ncn 55% OVENS 0h oes 4560005 2 — —_ — _ _ 
I 5a wih clon Acemlergsinins Sontahtlanowinis — — — — 7 241 _— 
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World Health Organization Expert Committee on 
Addiction-producing Drugs: Eleventh Report’ 


The Expert Committee on Addiction-producing Drugs of the World Health Organization 
held its eleventh session in Geneva from 10-15 October 1960. Extracts from the report of the 
Expert Committee are reproduced with minor modifications. 


An important part of the Expert Committee’s task is to advise the World Health Organi- 


zation in making findings or decisions under the international treaties on narcotic drugs envisag- 
ing extension of control to new drugs or exemption of drugs from control. Actions modifying the 
scope of the international control of drugs resulting from the eleventh session of the Expert Com- 
mittee are not included here, but in the note at the end of this volume of the Bulletin. 





Work of International Bodies concerned with Narcotic Drugs 


The Secretary summarized the report of the fifteenth ses- 
sion of the Commission on Narcotic Drugs of the Economic 
and Social Council, the relevant resolutions of the Economic 
and Social Council,? and the latest reports of the Permanent 
Central Opium Board and the Drug Supervisory Body.® 
Among the items of interest, note was taken of the use and 
abuse of (—)-1-dimethylamino-1,2-diphenylethane (SPA) in 
Japan, particularly its use by narcotic addicts. The compound 
appears to have a mixed pharmacological action, in some 
respects resembling both amphetamine and morphine. Tests 
are under way to determine the possibility of physical depen- 
dence properties in (—)-1-dimethylamino-1,2-diphenyl- 
ethane. Meanwhile the situation appears to be a local one, 
but it illustrates a danger inherent in the control of narcotic 
addicts since such individuals have a tendency to abuse any 
new psychically active drug when they are restricted in the 
availability of narcotics. The Committee drew the attention 
of governments to the necessity to watch very closely the 
development of new psychically active compounds to re- 
strict the possibility of abuse such as is illustrated by (—)-1-dime- 
thylamino-1,2-diphenylethane. 


In this connexion, the Committee’s attention was drawn 
to reports on cases of abuse of amphetamines and amphe- 
tamine-like substances contained in many weight-reducing 
medicines. The Committee emphasized the need for appro- 
priate control measures (similar to those recommended pre- 
viously by international bodies for amphetamines*® and 


1 W.H.O., techn. Rep. Ser. (1961) No. 211. 

2 See Bulletin on Narcotics, vol. XII, No. 4. 

3 See pp. 39-43, above. 

* Wld Hith Org. techn. Rep. Ser., 1954, 76, 11 (section 8); 1956, 102, 
12 (section 7). 

5 United Nations, Commission on Narcotics Drugs (1956) Reports 
of the eleventh session (23 April-18 May 1956)— Official Records of the 
Economic and Social Council, Twenty-second session. Supplement No. 8), 
Geneva (document E/2891) p. 37. 


barbiturates * 7 to prevent the misuse of such medicines and 
to warn against the possibility of psychic dependence during 
their therapeutic administration. 


In connexion with the dangers which may arise from the 
free distribution of medical samples, the Committee con- 
tinued to be concerned by the inadequacy in many instances 
of information and warning on the possibilities of addiction 
liability of new drugs, particularly where analgesic and 
antitussive properties are claimed. The Committee empha- 
sized. the need for improvement in this situation. 


In some areas evidence on addiction liability is regarded as 
part of the evidence for the safe use of new drugs intended 
for pain relief. Extension of this principle to consideration 
of abuse liability in connexion with the introduction of psy- 
chically active drugs would seem also to be desirable. 


Considering the possibility of preparing a code of practices 
by which at present addiction-producing properties of drugs 
are established as contained in the invitation to the World 
Health Organization by the Economic and Social Council,® 
the Committee emphasized its objective when it deals with 
a notification with respect to a new drug. The international 
narcotics conventions specify certain characteristics to be 
ascertained for purposes of control, the over-all purposes of 
which are the furtherance of public safety and prevention 
of abuse of drugs so far as addiction liability pertains thereto. 


Whereas not so long ago prolonged clinical experience 
was the only source of information on addiction liability 
and the risk therein to public health, there are now available 








* Wld Hith Org. techn. Rep. Ser., 1957, 116, 10 (section 9). 

7 United Nations, Commission on Narcotic Drugs (1957) Report of 
the twelfth session (29 April-31 May 1957)— Official Records of the Economic 
and Social Council, Twenty-fourth session, Supplement No. 10, Geneva (Docu- 
ment E/3010/Rev.1), p. 39. 

® United Nations, Official Records of the Economic and Social Council, 
Thirtieth session, Supplement No.1; Resolutions, Geneva, p. 9, resolu- 
tion 770 (XXX) D (document E/3499). 
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tests in animals and in man ® which give information on these 
points. Each of these tests, however, has limitations which 
affect its interpretation and applicability. 


The extent of testing required will vary with the substance 
in question. Addictive qualities of a drug meeting the speci- 
fications of the international conventions may become appa- 
rent at a very early stage. On the other hand negative results 
are least convincing. The degree of testing in a specific case 
is that which establishes beyond reasonable doubt that a sub- 
stance does or does not exhibit addiction liability or risk of 
abuse which would warrant control as provided for in the 
international conventions. For these reasons a more precise 
code of practice cannot be outlined at present. 


The Committee drew attention to the suggestions in its 
tenth report 2° for extension of research in the field of drug 
addiction. These included development and calibration of 
methods for assessing addiction liability. In addition it would 
be desirable to prepare a review of the methods designed to 
evaluate addiction and abuse liability, which should include 
a discussion of their applicability and limitations. 


Antibiotic Substances from Cannabis 


The Committee considered the information available 
regarding substances with antibacterial activity which can be 
extracted from cannabis sativa. The Committee concluded 
that at present the case has not been proved in favour of 
making cannabis available for the extraction of useful drugs, 
particularly of the antibiotic type. 


As regards the question of the therapeutic usefulness of 
cannabis the opinion expressed in the third report of the 
WHO Expert Committee on Addiction-producing Drugs ™ 
remains unchanged. Cannabis and its preparations are prac- 
tically obsolete and there is no justification for their medical 
use. 


This conclusion does not affect the Committee’s opinion as 
expressed in its 10th report.!2 The prohibition or restriction 
of the medical use of a drug representing a particulalry high 
danger to the community should continue to be recom- 
mended by the international organs concerned, but should 
not be mandatory. 


® Such as: suppression of abstinence in morphine-addicted monkeys or 
dogs; direct addiction experiments in vafious animal species; evaluation 
of opiate-like properties in man; suppression of abstinence phenomena 
in addicted individuals; substitution for the drug of addiction in addicts; 
direct addiction observations in man; précipitation of abstinence pheno- 
mena by a morphine antagonist in an addicted individual (animal or 
man). 

10 Wid. Hith. Org. techn. Rep. Ser., 1960, 188, 10 (section 4). 

Wid. Hth. Org. techn. Rep. Ser., 1952, 57, 11 (section 7). 

12 Wild. Hith. Org. techn. Rep. Ser., 1960, 188 14 (section 6.4). 
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Medical Control of Addicts 


The Committee considered in some detail attitudes towards 
drug addicts and their treatment..Its attention was drawn to 
a proposal for civil commitment of an addict (like that appro- 
priate to mental patients generally) to the authority of a 
medical panel which would provide supervision and direc- 
tion for his treatment from the time of the initial diagnosis 
to his rehabilitation. 


The Committee approved the principle of civil commit- 
ment considering that its general application would be a 
distinct forward step in the handling of the problem. The 
Committee added that civil commitment is intended for 
adequate and complete treatment. It does not replace penal- 
ties for law violations nor excuse such violations. 


The Committee pointed out that such a procedure would 
be in line with and be greatly facilitated by the lines of 
research suggested in its tenth report. The civil commitment 
procedure would also involve information on and develop- 
ment of diagnostic procedures including, inter alia, identi- 
fication of addicting drugs in body fluids. 


Proposed Single Convention on Narcotic Drugs 


Bearing in mind the provisions now outlined in the third 
draft of the Single Convention 1° applicable to preparations to 
be included in schedule III annexed to that draft, the Com- 
mittee considered that the criteria for inclusion of prepara- 
tions of schedule II drugs should be as follows: (a) a specified 
quantity or concentration of the drug; (b) the presence there- 
with of at least one other therapeutically active ingredient 
which does not fall under the provisions of international 
control. 


For the substances at present listed in schedule II (ie., 
acetyldihydrocodeine, codeine, dihydrocodeine, ethylmor- 
phine, pholcodine) the quantity should not be more than 
0.1 g per unit in dry preparations (pills, tablets, etc.) and 
the concentration should not be more than 2.5% or 0.1 g 
per dose in liquid preparations. 


Further, the Committee believed that with regard to pre- 
parations of substances which may be added to schedule II 
or of any substance for which exemption is contemplated 
the procedure outlined in the operative part of resolution 
4(XV) of the Commission on Narcotic Drugs! is practicable. 


13 United Nations, Commission on Narcotic Drugs. The Single Conven- 
tion on Narcotic Drugs (third draft) (mimeographed document E/CN.7/ 
AC.3/9). 

14 United Nations Commission on Narcotics Drugs (1960) Report of 
the fifteenth session (25 April-13 May 1960). Official Records of the Economic 
and Social Council, Thirtieth session, Supnlement No, 9, Geneva, p. 23 
(document E/3385). 





Note 


CHANGES IN THE SCOPE OF CONTROL 


The international treaties on narcotic drugs make provi- 
sion for changes in the scope of control by means of a proce- 
dure which involves governments, the Secretary-General of 
the United Nations and the World Health Organization, in 
particular its Expert Committee on Addiction-producing 
Drugs. The procedure may be applied not only in respect 
of the extension of control to new drugs, but also in respect 
of exemption from control of drugs or their preparations. 


The international procedure for extending control to new 
drugs is put into motion upon an application being made 
by a government to the Secretary-General of the United 
Nations, who transmits it immediately to all states parties 
to the relevant convention and the international bodies con- 
cerned, including the World Health Organization. The latter 
subsequently decides whether the substance considered is 
susceptible of producing addiction. If so, it is placed under 
one of the two existing control régimes provided in the 
conventions. Any positive decision is ultimately commu- 
nicated by the Secretary-General of the United Nations to 
all governments, whereupon the drug in question enters the 
control system. 


In the case of the exemption from control of drugs or their 
preparations, the procedure is similar except that as regards 
exemption of preparations, the World Health Organization 
can act on its own initiative. 


During 1960, several requests were received from govern- 
ments regarding extension of control to new drugs or for 


exemption from control of drugs or their preparations. 
The World Health Organization decided that: 


The drugs hydromorphinol; diampromide; phenampro- 
mide; clonitazene; etonitazene; diphenoxylate; phenoperi- 
dine; and their respective salts should be placed under the 
more severe of the two principal régimes of control applying 
to narcotic drugs, viz., under that which is applicable to 
morphine or morphine-like drugs, in view of their dangerous 
addiction-forming properties. It may be noted that the drug 
diphenoxylate and its salts had previously been placed pro- 
visionally under the same control régime by the Commis- 
sion on Narcotic Drugs at its fifteenth session, 25 April to 
13 May 1960. 


The drug (+)-3-hydroxy-N-phenethylmorphinan should 
remain under the régime of control applicable to morphine 
or morphine-like drugs. 


There is no obligation to place the following drugs under 
the system of control envisaged in the international treaties 
on narcotic drugs as they are not capable of producing addic- 
tion nor of conversion into a product capable of producing 
addiction: ethoheptazine; 1-cyclohexyl-2,2-didiethylamino- 
methyl-1-phenylethane; 7-(p-methoxybenzoy])-2-morpholi- 
nomethyl-1,4-benzodioxane; and 7-benzoyl-2-piperidino- 
methyl-1,4-benzodioxane. 


Two preparations containing the drug diphenoxylate 
should be exempted from control as they cannot give rise 
to addiction, in particular on account of the medicaments 
with which diphenoxylate is compounded and which in 
practice preclude the recovery of the narcotic drug involved. 








ERRATA 
Vol. XII, No. 1 
Page 36, 2.... 


V. S. SOKOLOV & P. L. SENOV, A course in pharmaceutical chemistry 
should read: 


P. E. SENOV, A course in pharmaceutical chemistry, Medgiz (1952). 
V. S. SOKOLOV, Alkaloid-producing plants of the USSR (1952). 
Vol. XII, No. 3 


Page 12, left-hand colu.. ., fourth paragraph. The formula is as follows: 


? OH COOH 
c 5 H " (n) 


9 Sew OH 


Vol. XII, No. 4 
Page 19, left-hand column, fourth paragraph, should read: 


“« The corrected values for morphine and codeine bases are 68.8% and 9.4% respectively 
as found in the ‘ 999’ bars. Subsequently, in September 1960, fifty-seven such bars were 
confiscated from an individual passing through customs at Seoul, Korea. Three of the 
bars were submitted to this laboratory for examination and the average values obtained by 
the same method showed that they contained 67.1% morphine and 10.4% codeine bases. Inas- 
much as these bar samples contained a proportionally greater amount of morphine than 
codeine, a separate chromatogram was prepared for each component.” 
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